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Power  BASIC: 

128  Instant 
Keywords 

Save  time  and  typing  effort 
with  this  Commodore  1 28 
program  that  lets  you  enter 
up  to  52  keywords — each 
with  an  easy-to-remember, 
two-key  combination. 
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Bump-N-Run 

It's  a  head-to-head 
confrontation  in  this  fast, 
two-player  action  game  foe 
the  Commodore  64. 


An  Introduction 
To  Compilers 

Find  out  how  these  powerful 
utilities  can  make  your  BASIC 
programs  run  at  nearly  the 
speed  of  machine  language.  A 
beginner's  guide  to  available 
compilers  for  the  Commodore 
128  and  64. 

Also  In  This  Issue: 

64  Multitasker 

1526  Underliner 

Horizons:  Elegant 
Programming 

And  More 


Turbo 
Format 

Your  1541  disk  drive  will 
welcome  this  powerful 
utility  that  formats  a  disk  in 
less  than  ten  seconds — 
and  eliminates  head 
knocking.  For  the  64. 
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Fill-64 


Create  fast,  aninnated  sequences  on  your  64' s 
hi-res  screen  with  this  exciting  package. 


(No  I.D.  required  for  ha  If- elves.) 


When  the  Going  Gets  Tough, 
the  Bard  Goes  Drinking* 


LJk  nd  the  goinf^  is  touj^h 
i.    X  in  Skara  Brae  town. 
The  evil  wizard  Mangnr 
has  cast  an  eternal  winter 
spell.  Monsters  control 
the  streets  and  dun- 
geons beneath .  Good 
citizens  fear  for  their 
lives.  What's  worse, 
there's  only  one  tavern 
left  that  serves  wine. 
But  the  Bard  knows 
no  fear.  With  his  trusty 
harp  and  a  few  rowdy 
minstrel  songs  he  claims 


are  magic,  the  Bard  is  ready 
to  boogie.  All  he  needs  is 
a  band  ot  loyal  followers: 
a  light-fingered  rogue  to 
find  secret  doors,  a 
couple  of  fighters 
to  bash  heads,  a  con- 
jurer to  create  weird 
allies,  a  magician  for 
magic  armor. 
Then  it's  off  to  com- 
bat, as  soon  as  the  Bard 
finishes  one  more  verse. 
Now  what's  a  word  that 
rhymes  with  "dead  ogre?" 


4  classes  of  magic  user,  including 

wizard  and  sorcerer.  85  new 

magic  spells  in  all. 


12H  color  monsters,  many 
animated.  Alt  challenging. 


Full-color  scrolling  dungeons. 

16  levels,  each  better  than  the 

one  before.  3-D  cit>',  too. 


The  Bard's  Tale 
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Use  The  brains  your 
Commodore  Wasnt  born  Wite 


Right  at  Your  Fingertips 
in  CompuServe's 
Commodore'  Forums 

Our  Commodore  Forums  involve 
thousands  of  Commodore  users  world- 
wide. These  forums  show  you  just  how 
easy  and  fun  it  is  to  get  the  most  from 
your  Commodore  Computer. 

The  Commodore  Communications 
Forum  provides  tiie  latest  news  on  com- 
munications software  and  advice  on 
effective  telecommunications. 

The  Commodore  Programming 
Forum  supports  programmers  and 
developers  of  Commodore  8-bit 
computers. 

The  Commodore  Arts  and  Games 
Forum  is  for  all  Commodore  8-bit 
computers,  concentrating  on  music, 
graphics  and  games. 

The  Commodore  Amiga^  Forum  is 
the  national  resource  for  all  business 
and  entertainment  applications  in  the 
Amiga  community 


Easy  access  to  free  software, 
including  FREE  uploads. 

•  Download  /irst-tnk',  non<ommerdal  user- 
supported  software  and  utility  programs. 

•  Upload  your  own  programs  free  of  connect 
time  cliarges. 

•  Take  advantage  of  CompuServe's  inexpen- 
siue  weeknight  and  weekend  mtes  (when 
forums  ate  most  active,  and  standard  online 
charges  are  jus!  IOC  a  minute). 

•  Go  online  in  most  major  metropolitan  areas 
with  a  local  phone  call. 

•  Receiuea  $25.00  Introductory  Usage 
Credit  when  you  purchase  your  CompuServe 
Subscription  Kit. 

Information  you  simply  can't  find 
anywhere  else. 

Use  the  Forum  Message  Board  to 
exchange  mail  with  fellow  members. 
Join  ongoing,  real-time  discussions  in  a 
Forum  Conference — ^with  Commodore 
software  publishers,  developers  and 
technical  experts.  Scan  Forum  Data 
Libraries  for  free  software,  docu- 
mentation and  contributions  from 
Commodore  enthusiasts. 


Enjoy  other  useful  services,  too.  Like 
electronic  editions  of  your  favorite  maga- 
zines, newsletters  and  articles,  including 
Family  Computing,  OMNI  Online  and 
the  Electronic  Gamer.'" 

All  you  need  is  your  Conunodore 
computer  and  a  modem . .  .or  almost 
any  other  personal  computer. 

To  buy  your  Subscription  Kit,  see  your 
nearest  computer  dealer.  Suggested  re- 
tail price  is  $39.95.  To  receive  our  free 
brochure,  or  to  order  direct,  call  800- 
848-8199  (in  Ohio,  call  614-457-0802). 
If  you're  already  a  CompuServe  sub- 
scriber, type  GO  CBMNET  (the  Com- 
modore Users  Network)  at  any !  prompt 
to  see  what  you've  been  missing. 


CompuServe 

Information  Services,  RO.  Bon  20212 

5000  Arliriglon  Ccnlre  Blvd .  Columbus,  Ohio  ^3220 

800-848-8199 

In  Ohio.  cnU  614-457-0aO2 
An  H&R  Block  Company 
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"In  a  wide  variety  of  locations  around 
the  world,  the  American  soldier  will 
now  have  a  poweif  ul  new  ally  whose 
speed,  maneuverability  and  firepower 
will  serve  as  an  added  deterrent  to 
opposing  forces. " 

— Comma  nder-ln-Chief  Ronald  Reagan 

Speaking  about  the  ah-64  apache, 

as  quoted  In  the  Journal 

Of  Defense  &  Diplomacy 
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The  attack  he)Jcopter~the  gunship-came  of  age  during  the 
Vietnam  War.  Starting  as  a  primitive  catchwork  of  machine  guns 

i  of  a  utdity  helicopter,  it 
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Muev  and  AH-1C  Cobra.  However  the  deadly  armored  arsenal  of 
today  s  Warsaw  Pact  demands  an  even  stronger  front  line, 


acquisition/firepower  system  designed  to  iet  the  pilot  fmd,  lock 
onto  and  destroy  the  enem^f  with  the  greatest  possible  accuracy 
and  efferttveness,  Now  actively  in  production  at  Hughes  Heiicof>- 


K^f  :>,  til?  in^L  Q/; 

by  early  1990, 

But  you  don't  have  to  wait  As  the  latest  addition  to  the  ever  grow- 
ing line  of  MicroProse  Simulatioh  Software.  CUNSHIP  now  tarings 
all  of  the  danger  and  excitement  of  attack  helicopter  action 
home  to  your  computer  in  this  true-to-life  simulation. 
With  CUNSHIP,  you,  the  pilot,  wi)l  fly  confidently  into  the  world's 
hottest  trouble  spots. . .  Central  America,  the  Middle  East,  South- 
east Asia  and  Central  Europe.  You'll  use  an  unbelievable  array  of 


THg  ATTACK 
HELICOPTER 


f 
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inclucJlng  lasers,  video  cameras,  ntght  viewers,  radar  warnings, 
jammers,  computers,  missiles,  rockets,  flares  and  a  30mm  can- 
non! Successful  missions  wt!l  be  rewarcfed  witti  medals  and  ranK 
promotions;  build  vour  C3reer  as  vou  go! 
A!)  of  the  CUNSHIP  action  is  presented  in  revolutionary  3-D 
graphics.  The  cockpit  instrumentation  is  elaborate:  the  maps, 
stores  and  damage  displays  are  extensive;  alt  flying  maneuvers 
are  fully  accurate.  A  comprehensive  Operations  Manua!  and  key- 
board overlay  complete  the  package, 

See  your  software  dealer  today  and  become  a  part  of  the  CUN- : 
SHIP  adventure!  Challenge  the  enemy,  the  sky,  and  YOURSELF 
with  this  extraordinary  simulation. 


oested  retail  of  154.95.  also  for  Aople  H  F; 

1000.  Atari  ST  and  Amiga  at  Si9,95,  Call  or  write  for  specific  niacnine 

avaitablltty,  and  for  MC/VISA  orders  if  product  not  fount)  locally. 

OTHMOOOM  AT*ia  «HiiE  IBM  lAtiav  Mm  AUiCA  3n>fi>fii5iiT«l  trj(teffi3riu  (i(  ComitidOixe  Eiec- 
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SIMULATION 


S  0  F   1    W  A  n  £  . 


120  La»:efront  Drive*  Hunt  *^llev.  MD  2-lO50«(5011 771-1 151 


Lx>ve  at  first  write, 


New!  Now  with  Near  Letter  Quality  printing! 


Commodore  64*  and  128™ 
owners,  meet  the  personal  printer 
of  your  dreams. 

It's  the  Commodore- compatible 
OKIDATA  120.  And  it's  got  everything 
you've  been  looking  for  in  a  printer. 

Like  a  Near  Letter  Quality 
speed  of  30  characters  per  second. 
A  Utility  mcde  speed  of  120  cps. 
And  high-resolution  graphics. 


The  OKIDATA  1 20  is  built  for 

long-term  relationships.  With  a  full 
one-year  warranty,  and  a  printhead 
life  of  200  million  characters. 

You'll  love  the  very  affordable 
price,  too. 

The  OKIDATA  1 20  comes  complete 
with  everything  you  need  to  start 
priming,  including  its  own  interface 
cable,  paper  and  self-inking  "Clean 


Hands"  ribbon  carUidge,  Simply 
plug  it  in  and  you're  ready  to  go. 

Meet  the  printer  of  your  dreams 
at  your  OKIDATA  retailer  now.  For 
the  name  of  the  OKIDATA  retailer 
nearest  you.  call  1 -SOD- OKI  DATA. 

The  OKIDATA  120.  To  you,  it's  a 
great  printer.  To  your  Commodore. 
it's  Mr.  Write. 


<><»  rcuL^ecrdi  [r^siicrriiirk  ol  OVIi  Amrric;)  Irtc  OKIDATA.  f^arsjucdepowt?  dc  Ok i  America  Int  Comfriodorp  ftl  is  .i  registered  (riMjiPrTiflrk  ufCornrrifldore  tlecir-oirics  Ltd 

Connmodorp  lift  \t  a  (r-ntk-rriarli  of  Commmlofc  Electronics  L[d 
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Just  in  case  you're  not  a  regular 
reader  of  the  financial  news,  we're 
happy  to  relate  that  Commodore 
International  President  Thomas 
Rattigan  announced  a  net  profit  for 
Commodore  in  the  fourth  quarter 
ending  in  June  1986.  Commodore 
net  sales  for  the  quarter  were  up  58 
percent  from  the  comparable  quar- 
ter a  year  ago.  Concurrendy,  Com- 
modore Chairman  Irving  Gould 
pointed  out  that  this  net  gain  fol- 
lowed six  consecutive  quarters  of 
losses.  Rattigan  also  noted  that  the 
June  quarter  sales  for  the  Amiga 
were  the  best  since  the  computer's 
launch. 

This  is  one  set  of  quarterly  re- 
ports that  many  have  been  anxious- 
ly awaiting.  Commodore  has  been 
battered  by  the  same  weaknesses 
that  have  plagued  the  rest  of  the  in- 
dustry, as  well  as  by  Amiga  sales 
that  have  been  lower  than  antici- 
pated. Conversely,  Commodore  64 
sales,  and  now  64C  sales,  have 
been  consistently  strong.  Amiga 
sales,  especially  with  the  advent  of 
internadonal  markedng,  are  show- 
ing continued  improvement.  Com- 
modore has  traditionally  been  quite 
strong  in  European  markets,  and 
has,  in  the  past,  been  criticized  for 
pushing  products  in  Europe  vigor- 
ously while  soft  selling  their  intro- 
duction in  the  U.S.  With  Amiga, 
Commodore  apparently  reversed 
the  emphasis,  and  therefore  only 
now  is  able  to  begin  to  draw  on  its 
reputation  and  sales  in  Europe  after 
a  slower  than  desired  U.S.  launch. 
We  continue  to  hope  that 
Commodore  will  retarget  the 
Amiga,  or  perhaps  an  Amiga- 
equivalent  machine,  at  price  points 
more  system-competitive  with  the 
ST.  Perhaps  the  newly  introduced 
Apple  IlGS  will  assist  the  Amiga,  al- 
beit in  a  convoluted  way,  by  in- 
creasing interest  in  the  market 
while  helping  highlight  the  signifi- 
cance of  many  of  the  Amiga  features. 
We  digress.  For  now,  a  profit- 
able quarter  is  significant.  Let's  go 
for  back-to-back. 
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Looking  Ahead 

We're  looking  forward  to  another 
good  year  for  the  GAZETTE.  As  re- 
flected in  responses  from  you,  our 
readers,  we  think  we're  providing 
the  best  coverage  available  for 
Commodore  computers  in  each  is- 
sue; 1987  will  be  no  exception. 

We  have  already  scheduled 
several  outstanding  programs — 
utilities,  games,  and  educational 
programs.  You'll  also  see  some  ex- 
cellent articles  in  our  features  sec- 
tion— -hands-on  tutorials  that  meet 
the  needs  of  both  beginning  and 
advanced  users  and  programmers. 
In  an  upcoming  issue,  we'll  also 
have  an  exciting  report  on  new 
technologies,  showing  the  slow, 
but  increasing  merger  of  audio  and 
video  technologies  with  personal 
computers,  much  of  this  currently 
or  soon  available  for  eight-bit  Com- 
modore machines. 

In  addition,  you'll  find  first- 
hand reports  on  the  winter  and 
summer  Consumer  Electronics 
Shows  (CES),  which  promise  to 
bring  forth  a  host  of  new  software 
and  hardware  products  for  the 
Commodore  machines.  There  will 
also  be  articles  on  the  latest  com- 
puter printers  and  how  to  use  them, 
updates  on  new  developments  in 
telecommunications,  more  infor- 
mation on  the  graphics  and  sound 
capabilides  of  the  64  and  128,  and 
much,  much  more. 

With  computers  as  versatile 
and  popular  as  the  64  and  the  128, 
there's  certainly  no  shortage  of 
first-rate  information  and  programs 
to  be  shared  with  our  readers. 

A  Remarkable  Success  Story 

The  continuing  popularity  of  the 
Commodore  64 — as  shown  most 
recently  in  healthy  sales  of  the  64C 
computer — is  a  remarkable  success 
story  that's  now  approaching  its 
fifth  anniversary.  Introduced  in 
January  1982,  the  Commodore  64 
offered  a  combination  of  graphics, 
sound,  and  computing  power  that 
was  remarkable  when  first  an- 


nounced. Almost  five  years  later, 
thousands  of  Commodore  64  own- 
ers are  still  finding  new  ways  to  use 
this  versatile  machine. 

What's  more,  software  compa- 
nies both  big  and  small  have  made 
commitments  to  condnue  produc- 
ing Commodore  64  software  for  at 
least  the  next  couple  of  years.  Not 
only  are  these  companies  finding 
that  the  installed  base  of  64  and  1 28 
users  is  just  too  big  and  active  to  ig- 
nore, but  their  own  programmers 
and  software  designers  are  now 
coming  out  with  some  of  the  best 
64  software  ever  produced.  After 
spending  more  than  four  years 
learning  the  ins  and  outs  of  the 
Commodore  64  system,  these  pro- 
grammers are  working  wonders 
that  couldn't  have. been  imagined 
when  the  64  was  first  introduced. 

Couple  that  situation  with  the 
fact  that  the  Commodore  128  has 
turned  out  to  be  even  more  success- 
ful  than  Commodore  officials 
thought  it  would  be,  and  you've  got 
a  terrific  environment  in  which  the 
GAZETTE  and  its  readers  can  operate. 

One  of  the  pleasures  of  pub- 
lishing the  GAZETTE  each  month  is 
that  we're  constantly  hearing  from 
both  experienced  64  and  128  own- 
ers— some  who've  read  the  GA- 
ZETTE from  its  first  issue — as  well 
as  brand-new  64,  64C,  and  128 
owners.  As  always,  the  GAZETTE 
and  its  variety  of  readers  create  a 
synergisric  effect  that  helps  to  keep 
the  Commodore  enthusiasm  alive 
and  well. 

Stay  with  us— 1987  should  be 
an  exciting  year. 

Robert  C,  Lock 
Editor  in  Chief 

with  Lance  Elko 
and  Selby  Bateman 
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SUPER  SUNDAY— PLAY  THE 
GREATEST  SUPER  BOWL 
TEAMS  OF  ALL  TtME,  Expansion 
;   season  disks  available 

separately— Apple'  II  series, 
■    IBM' PC  &  compatibles  (color 
.    graphics  board  required)  and 
i   Commodore'^  64/128.     $35 


SPITFIRE  '40— WWII  (light  game 
and  simulator.  Available  tor 
Commodore  64/128.     $35 


O 


MACBETH— Text  and  graphics 
adventures,  covering  tour 
different  parts  ot  Stiakespeare's 
play.  For  Commodore  64/128.  $25 


MISSION  ON  THUNDERHEAD- 

An  intergalactic  scavenger 
hunt— an  arcade  adventure. 
Available  for  Apple  II  series. 
Atari  8-bil  and  C64/128.     $25 


GUOERIAN— Simulation  ot  the 
German  campaign  in  Russia, 
recreating  the  1941  attack  on 
Smolensk,  For  Apple  II  series,  ^ 
C64/128  and  Atari  Bbit.     $30 
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QULF  STRIKE- 

winning  wargame  of  modern 
warfare  in  the  Middle  East. 
Available  for  Atari*8-blt,  Apple  II 
series,  C64/128,  IBM  PC  & 
compatibles  (color  graphics 
board  required).     $30 


Straighten  Up 

and 

Fly  Right! 
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Whether  you're  in  the  cockpit  of  our  super  realistic  SPITFIRE  '40, 

matching  wits  with  three  witches  in  MACBETH  or 

going  for  the  long  bomb  in  SUPER  SUNDAY, 

The  Avalon  Hill  Game  Company  has  the  games  to  take  you 

and  your  p.c,  to  new  heights.  Available  at  leading 

game  and  computer  stores  everywhere  ...  or  call  for  ordering  information: 

i  TOLL  FREE  1-800-638-9292.  Ask  for  Operator  CO. 


microcomputer  games  division 
The  Avalon  Hill  Game  Company 

A  MONARCH  AVALON,  INC.  COt^flPANY 

4517  Harford  Road,  Baltimore,  MD  21214 
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COMPUTEI  Publications,  Inc.,  publishes 
COMPt/TB  COMPUTEI  Book!       COMPUTEI's  OA2FT7S 

COMPUTEI's  GAZETTE  Disk       Apple  Applications 
COMPUTEI's  Atari  ST  Disk  A  Magazine 
Editorial  Office: 

324  West  Wendover  Ave.,  Suite  200,  Greensboro,  NC  27408 
Corporate  Offices: 
825  7th  Avenue,  New  York,  NY  10019 
Customer  Service: 

PO.  Box  5038,  F.D.R.  Station,  New  York,  NY  10150 
Telephone:  (In  NY)  212-887-8525; 
(!n  U.S.)  Toll  free  1-800-346-6767 
Office  Hours:  8:30  AM  to  4:30  PM  Monday-Friday 

Subscription  Orders 

COMPUTEI's  GAZETTE 

P.O.  Box  10957,  Des  Moines,  lA  50340 

TOLL  FREE 

Subscription  Order  Line 

1-800'247-5470 

In  lA  1-800-532-1272 


COMPUTEI'S  GAZETTE 
Subscription  Rates 

(12  Issue  Year)!  US  (one  vear)  $24.  Canada,  Mexico  and  Foreign 
Surface  Mail  $30.  Foreign  Air  Mail  $65, 

The  coMPUTtf  s  GAZETTE  Subscriber  list  is  made  available  to  carefully 
screened  organizations  with  a  product  or  service  which  may  be  of'^ 
interest  to  our  readers.  If  you  prefer  not  to  receive  such  mailings, 
please  send  an  exact  copy  of  your  subscription  label  to:  computei's 
GAZETTE,  P.O.  Box  10958,  Des  Moines,  I A  50950.  Include  a  note  in- 
dicating your  preference  to  receive  only  your  subscripKon. 

Authors  of  manuscripts  warrant  that  all  materials  submitted  to 
coMruTE'  s  G,v/ETTE  are  original  materials  with  full  ownership  rights 
resident  in  said  authors.  By  submitting  articles  to  Comi'uteis 
GAZETTE,  authors  acknowledge  that  such  materials,  upon  accep- 
tance for  publication,  become  the  exclusive  property  of  COMPUTEI 
Publications,  Inc.  No  portion  of  this  magazine  may  be  reproduced 
in  any  form  without  written  permission  from  the  publisher.  Entire 
contents  copyright  ©  1986  COMPUTEI  Publications,  Inc.  Rights  to 
programs  developed  and  submitted  by  authors  are  explained  in  our 
author  contract,  unsolicited  materials  not  accepted  for  publication 
will  be  returned  if  author  provides  a  self-addressed,  stamped  en- 
velope. Where  programs  are  included  in  an  article  submission,  a 
tape  or  disk  must  accompany  the  submission.  Printed  listings  are 
optional,  but  helpful.  Articles  should  be  furnished  as  typed  copy 
(upper  and  lowercase,  please)  with  double  spacing.  Each  article 
page  should  bear  the  title  of  the  article,  date,  and  name  of  the 
author.  COMPUHI  Publications,  Inc.,  assumes  no  liabilitv  for  errors 
in  articles  or  advertisements.  Opinions  expressed  by  authors  are 
not  necessarily  those  of  COMPUTEI  Publications,  Inc.  COMPUTE! 
Publications  assumes  no  responsibility  for  damages,  delays,  or  fail- 
ure of  shipment  in  connection  with  authors'  offer  to  make  tape  or 
disk  copies  of  programs  published  herein. 

PET,  C3M,  VlC-20,  Commodore  64,  Plus/4,  16,  and  128  are  trade- 
marks of  Commodore  Business  Machines,  Inc.,  and/or  Com- 
modore Electronics  Limited,  Other  than  as  an  independent  supplier 
of  quality  information  and  services  to  owners  and  users  of  Com- 
modore products,  COMPUTEI  Publications,  Inc.,  is  in  no  way  asso- 
ciated with  Commodore  Business  Machines,  Inc.,  or  any  of  its 
subsidiaries. 


F-16    Dogfight   with    Enemy    MiG-23 
Fighters 


F-16  on  the  Deck  of  a  Nimltz-Class 
Aircraft  Carrier  (Control  Tower  View) 


F--I6   High-G    Pultoul   over   Detailed 
Wargame  Scenery  (Rear  View) 
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From  the  author  of  Flight  Simulator 
II  comes  a  new  dimension  in 
realism.  Jet  simulates  two  fast  and 
maneuverable  supersonic  jet 
fighters,  a  land-based  F-16  or  a 
carrier-based  F-18.  The  simulator 
includes  modern  electronic  flight  in- 
strumentation and  the  most 
advanced  weaponry  available.  Jet's 
simulation  sophistication,  combined 
with  excellent  visual  attitude 
references,  makes  it  truly  enjoyable 
to  fly. 

Easy  aircraft  control  coupled  with 
ballistic  thrust  gives  you  the  kind  of 
aerobatic  maneuverability  only  a 
modern  jet  fighter  can  provide.  Jet's 
attitude  indicator  is  easy  to  read  no 
matter  what  your  orientation.  A  full- 
screen out-the-window  view  helps 
you  get  the  most  out  of  Jet's  ex- 
cellent flight  controls.  And  that's  a 
major  consideration  when  flying  at 
speeds  in  excess  of  1300  ivlPH. 


With  Jet  you  can  fly  through  either 
structured  or  non-structured 
environments.  Engage  in  a  deadly 
variety  of  combat  missions.  Explore 
the  wargame  territory,  or  relax  by 
practicing  precision  aerobatic 
maneuvers.  Load  in  scenery  from 
optional  United  States  Scenery 
Disks,  You  can  even  load  in  scenery 
off  the  Flight  Simulator  II  disk. 
New  high-performance  graphic 
drivers  provide  beautifully  detailed 
scenery  in  either  day  or  night-flight 
modes.  You  can  look  forward,  left, 
right,  rearward,  or  straight  up  out  of 
the  cockpit  with  a  single  keypress. 
The  Jet  simulator  even  includes  a 
special  view-magnification  feature 
that  lets  you  zoom-in  to  identify 
objects  or  details  at  a  distance. 
Jet  will  run  on  any  Commodore  64  or 
Commodore  1 28  computer  with  one 
disk  drive  and  either  color  or       — 
monochrome  monitor. 
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See  Your  Dealer  ... 

or  write  or  call  for  more  Informa- 
tion. For  direct  orders  please 
enclose  $39.95  plus  $2.00  for 
shipping  and  specify  UPS  or  first 
class  mail  delivery.  Visa, 
MasterCard,  American  Express, 

and  Diners  Club  ci- 

SCENERY  DISKS  FOR  JET 
AND  FLIGHT  SIMULATOR  II 
ARE  NOW  AVAILABLE. 


Commndoro  64  (ind  Comnxxioro  128  am  t 
Commnrtore  Eleclitwi'cs.  Ltd 


LOGIC 


713  Edgebrook  Drive 
Champaign  IL  61820 

(Zl7)359-8482Te!ex:20G»5 

Order  Line:  (800)  637-4963 

(e»cfi(jl  in  1  llinois.  Alaska,  and  Hawaii  | 


Editors  and  Readers 


Do  you  have  a  (question  or  a  problem? 
Have  you  discovered  something  that 
could  help  other  Commodore  users?  We 
want  to  hear  from  you.  Write  to 
Gazette  Feedback,  COMPUTEl's  GA- 
ZETTE, P.O.  Box  5406,  Greensboro,  NC 
27403.  We  regret  that  due  to  the  vol- 
ume of  mail  received,  we  cannot 
respond  individually  to  programming 
(fuestions. 

A  Good  Idea  For  A  Program 

After  many  years  of  programming 
games  on  my  Commodore  64,  I've  fi- 
nally come  up  with  a  truly  original  idea 
for  a  game.  My  problem  is  I  don't  have 
the  knowledge  to  write  it.  What  I  want 
to  do  is  patent  the  idea,  and  then  try 
and  sell  it  to  a  software  company.  Have 
people  done  this  before?  Is  there  any- 
thing wrong  with  trying  to  do  this?  If 
not,  how  do  I  go  about  getting  a  patent 
for  my  idea? 

Paul  Rapnikas 

Many  software  companies  buy  programs 
from  outside  programmers  or  develop- 
ment teams,  but  most  wouldn't  be  very  re- 
ceptive to  buying  an  idea  for  a  program.  It 
would  be  tike  sending  an  inquiry  to  a  book 
publishing  company  asking  if  they'd  like 
an  idea  for  a  story  which  one  of  their  au- 
thors could  write.  You  could  ivrite  to  indi- 
vidual companies  and  ask  them  if  ihey  are 
interested,  but  most— if  not  all-^ouly  buy 
the  rights  to  completed  programs. 

You  could  copyright  the  game,  but 
only  after  writing  the  program.  Only  a 
creative  original  work  (a  story,  a  song,  a 
computer  program)  can  be  copyrighted. 
An  idea  cannot. 

One  thing  you  might  consider  is 
teaming  up  with  a  friend  loho  could  make 
your  idea  a  reality.  Or  you  could  continue 
to  program  and  hope  that  eventually 
you'll  have  the  skills  to  write  the  game 
yourself 


Listing  A  Program  To  The  Printer 

I  wrote  a  short  program  and  would  like 
to  print  it  out  after  I  run  it,  but  I  don't 
know  how.  Could  you  tell  me  how  to 
print  my  program? 

Martha  L.  Cox 

While  the  program  is  in  memory,  type  this 
line  (make  sure  the  printer  is  turned  on 
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before  you  press  RETURN): 
OPEN  3,4:  CMD  3:  LIST 

This  opens  a  channel  to  the  printer 
(the  file  number  is  3;  the  printer's  device 
number  is  4).  If  you'd  prefer  to  see  upper-/ 
lowercase  characters,  use  a  secondary  ad- 
dress of  7  (OPEN  3,4,7).  CMD  transfers 
output  to  the  previously  opened  channel, 
so  the  listing  is  sent  to  the  printer  instead 
of  to  the  screen. 

When  the  program  is  finished  listing, 
type  this  line: 

PRINT#3:  CLOSE  3 

The  PRlNJn  flushes  out  any  charac- 
ters that  }nighi  remain  in  the  printer  and 
CLOSE  shuts  down  the  channel  to  the 
printer. 

Returning  To  The  Menu 

Can  you  use  the  printer  to  print  out  the 
menu  from  the  GAZETTE  Disk?  I'd  like 
to  place  a  copy  of  the  menu  on  the  front 
of  each  month's  disk  envelope. 

Also,  can  you  return  to  the  disk 
menu  program  from  a  program  without 
reloading? 

LN  Lambprice 

A  disk  directory  can  be  loaded  and  listed 
as  if  it  were  a  program  file.  Type  the  fol- 
lowing lines  to  list  the  disk  directory  of 
any  disk  to  the  printer  (the  diskname  after 
CMD 4  is  optionalh 

LOAD  "$0",8 

OPEN4,4:  CMDi,"diskname":  LIST 

PR!NT#4:  CLOSE4 

If  you  load  and  list  the  directory  from 
the  GAZETTE  Disk,  you'll  see  the  various 
programs  for  the  64  and  128,  along  with 
support  programs  and  files  such  as  the 
menu  loader.  If  you'd  prefer  to  see  just  the 
programs  for  the  64,  type  in  the  followiiig 
short  program,  which  reads  the  contents 
file  on  the  disk  and  prints  it  to  the  screen. 
This  is  a  generic  file-reading  program  that 
will  work  on  any  files  that  contain  ASCII 
characters: 

FS  10  OP EN 1,8, 2, "64  CONTENTS" 
AE  20  GET#1,AS!S=ST 
MX  30  PRIMTA?!  iIFS=<0THEN20 
EK  40  CLOSEl 

To  read  the  file  and  send  the  results 
to  the  printer,  use  this  program: 

FS    10    0PENl,e,2,  "64    CONTEtJTS " 

SM    IS    0PEN4,4 

AE    20   CET#1,A5!S-ST 


QR   30    PRINT#4,A5f iIFS"0THEN20 
RR    3S    PRINT#4!CL0SE4 

EK    40    CLOSEl 

/(  would  be  possible  to  have  most 
programs  return  to  the  menu  after  they're 
done,  but  there  are  several  problems  with 
this  suggestion.  First,  the  original  idea  for 
the  Disk  was  to  provide  exact  copies  of 
programs  as  they're  listed  in  the  maga- 
zine. The  magazine  listings  don't  return  to 
a  menu,  so  we'd  have  to  make  changes  to 
the  programs  on  the  Disk.  In  some  cases 
this  would  be  simple  enough,  but  other 
programs  (especially  ML  games  and  utili- 
ties) rely  on  special  programming  tech- 
niques thai  add  wedges,  introduce 
interrupts,  or  move  memory  around. 
Before  returning  to  the  menu,  the  program 
would  have  to  undo  the  various  changes 
that  had  been  made  to  the  computer. 

Another  factor  is  that  many  subscrib- 
ers to  the  Disk  make  backup  copies — 
games  on  one  disk,  utilities  on  another, 
and  so  on.  A  retum-to-menu  command 
would  generate  error  messages  if  the  pro- 
gram ivas  run  from  a  disk  that  didn't  con- 
tain the  menu  program.  In  the  case  of  ML 
programs,  it  would  be  difficult  for  some  of 
our  readers  to  remove  or  rewrite  the  por- 
tion of  the  program  that  reloaded  the 
menu. 

Adding  the  option  of  returning  to  the 
disk  menu  would  please  some  subscribers, 
but  it  would  displease  many  others. 


The  SpeedScript  Buffer 

I  have  a  question  about  SpeedScript. 
Two  of  the  commands  deal  with  a  buff- 
er. The  buffer  isn't  mentioned  in  the  ar- 
ticle, but  the  keyboard  map  shows  the 
commands  CTRL-R  (retrieve  buffer) 
and  CTRL-K  (kill  buffer).  Please  explain 
how  to  insert  text  into  the  buffer  and 
how  to  use  these  commands. 

Chip  Mattson 

SpeedScript 's  erase  command  automati- 
cally activates  the  buffer.  After  you  press 
CTRL-E,  a  prompt  appears  on  the  top  line 
to  ask  whether  you  want  to  erase  a  sen- 
tence, word,  or  paragraph  (press  S,  W,  or 
P).  Whatever  you  erase  is  temporarily 
saved  in  the  buffer.  To  retrieve  the  text, 
press  CTRL-R. 

The  buffer  can  be  used  in  two  ways.  If 
you  accidentally  erase  more  than  you 
wanted  to,  you  can  immediately  retrieve 
it.  Also,  if  you  wish  to  move  a  section  of  a 


IF  YOU  CAN  FIND  A  BETTER  C64 
PROGRAM  WE'LL  BUY  IT  FOR  YOU! 


WORD  WRITER  ch£ 

•  An  efficient  professional  word 
processing  system  for  fiome  and 
buslrvess  use. 

•  All  the  features  you'll  need  for  every 
day  word  processing,  plus  most  of 
the  sophisticated  features  found  In 
more  expensive  programs:  docu- 
ment chaining,  form  letter  printout, 
page  separations,  horizontal  and 
vertical  scrolling,  and  much,  much 
more.  Plus,  you  get: 

•  An  85,000  word  Spelling  Checker 

•  A  built-in,  5-functlon  calculator. 


GEOS  COMPATIBLE 

Documents  from  these  programs 
can  be  incorporated  into  llie  GEOS 
environment. 


With  Timeworks  you  get  more 
than  soKware. .  ■ 

You  Get  Out  Customer  Technical 
Support  Team  -  free  to  all  registered 
users. 


DATA  MANAGER  2  "vSTr" 

s  A  general  information  storage  and 
retrieval  system  with  report  writing, 
graphics,  statistics,  and  label  making 

capabilities.  Plus,  you  get: 
«  Quick  access  to  Important  informa- 
tion. Items  can  be  easily  retrieved  and 
printed  by  name,  index  code,  date 
range,  amount  range,  or  any  category 
of  information  stored  in  the  system. 
»  Exclusive  X-SEARCH,  X-SORT,  and 
X-CHART  features  that  allow  you  to 
cross-search  any  category  of  informa- 
tion; sort  items  alphabetically,  numeri- 
cally, or  by  date;  break  down  statistical 
information  into  categories;  and  graphi- 
cally view  your  results. 


With  Timeworks  you  get  our  Money 
Back  Guarantee* 

If  you  can  find  anything  that  works  better 
for  you  -  and  it's  available  -  we'll  buy  it 
for  you.  Details  inside  every  Timeworl^s 
package." 


SWIFTCALC.^  Sideways 

A  powerful,  easy-to-use  electronic 
spreadsheet  designed  for  home  and 
business  use.  Plus,  you  get: 

■■•'  Sideways  -  Prints  all  your  columns  on 
one,  continuous  sheet . . .  sideways. 

=  250  rows  and  104  columns  provide 
more  than  25,000  cells  (locations)  in 
which  to  place  information. 

•  Performs  mathematical  functions,  up 
to  12  digits.  Allows  the  use  of  minimum 
and  maximum  values,  averages,  sums. 
Integers,  absolute  values,  and  exponen- 
tial notation. 

e  Performs  financial  analysis  functions 
calculates  the  present  and  future  value 
of  a  dollar  and  the  present  and  future 
value  of  a  constant  amount  (annuity). 

You  Get  Our  Liberal  Upgratie  and 
Exchange  Policy  -  Details  are  inside 
every  Timeworks  package. 
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More  power  for  your  dollar 

Timeworks,  Inc.,  444  Lake  Cook  Road,  Deerfield,  Illinois  60015 
312-948-9200 

*■  Offer  expires  90  days  aflor  date  of  origtnal  purchase. 
'"  COMMODORE  64  !9  a  rogisterod  Irademart  of  Commodore  E(BCtronle».  LW. 

rGEOS  IS  a  rradomark  of  Bor^e^ay  Software,  Irx;. 
C  1983  TImowoiks.  Inc.  All  Rlgnts  Raserved. 


Suggested  Retail  List  Price 

SWIFTCALC     $39.95 
DATA  MANAGER  2     $39.95 
WORD  WRITER     $49.9S 

Available  now  at  your  favorite 
dealer,  or  call  Timeworks 
TO  ORDER  CALL: 
1-800-535-9497 
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document,  you  can  erase  it,  move  the  cur- 
sor to  the  neu>  location,  and  press  CTRL-R 
to  insert  it  there.  You  can  retrieve  the  con- 
tents of  the  buffer  any  number  of  titnes, 
■which  is  handy  for  making  repetitive 
forms  (Name/Address/Phone,  for  ex- 
ample). Also,  some  (but  not  ai!)  versions  of 
SpeedScript  ailow  you  to  erase  part  of  a 
document,  load  a  new  file,  and  copy  lite 
buffered  text  from  the  first  file  into  the 
second. 

The  text  in  the  buffer  will  remain 
there  until  you  use  CTRL-E  again,  at 
which  point  the  buffer  is  zeroed  and  the 
newly  erased  text  begins  to  fill  it.  If  you 
loanl  to  add  to  what's  in  the  buffer,  use 
SHIFT-CTRL-E  instead. 

When  you  're  erasing  large  portions  of 
a  document,  you  may  reach  a  point  where 
there's  no  more  room  in  the  buffer.  To 
clear  out  the  buffer,  press  CTRL-K.  You 
can  then  resume  erasing. 


The  Meaning  Behind  CMD 

In  the  Septetnber  issue  of  the  GAZETTE, 
we  said  that  the  CMD  statement  doesn't 
seetn  to  be  an  abbreviation  and  suggested 
that  it  doesn't  have  a  long  form.  Readers 
R.S.  Meyer  and  jim  Yost  both  sent  letters 
with  the  same  answer:  CMD  means 
Change  Main  (output)  Device,  which 
makes  sense  to  us.  Thanks  for  your  letters. 


Moving  Files  Around 

How  can  !  reposition  files  on  a  disk  di- 
rectory so  that  an  often -used  program  is 
the  first  on  the  disk?  This  would  be  use- 
ful in  loading  programs  with  just  an  as- 
terisk (•). 

David  Marz 

First,  the  asterisk  doesn't  always  load  the 
first  program  on  a  disk.  If  you  have  just 
loaded  or  saved  a  program  and  then  type 
LOAD" "",8  you'll  load  the  most  recently 
accessed  file— not  the  first  on  the  disk. 
This  is  hattdy  if  you  accidentally  scratch  a 
program.  A  scratched  file  is  the  most  re- 
cently accessed,  so  you  can  LOAD"*", 8 
to  retrieve  it  and  then  save  it  back  to  disk. 

To  load  the  first  [He  on  a  disk,  enter 
LOAD"0:*",8.  Usually  the  shorter 
inAD":*",8  will  also  wo'rk. 

You  can  replace  the  first  disk  file 
with  another  file  by  using  the  DOS  copi^ 
command  in  conjunction  with  the  rename 
and  scratch  commands.  Let's  say  you  have 
a  disk  that  contains  ZEBRA  as  the  first  file 
and  you'd  prefer  to  have  another  program 
called  AMBER  at  the  beginning.  First,  you 
have  to  move  ZEBRA  out  of  the  first 
position: 

OPEN  15,8,15 

PRINT#15,  "CO:TEMP  =  0:ZEBRA" 
PRINT#15,  "SOiZEBRA" 
PRINT#15,  ■'RO:ZEBRA  =  0:TEMP" 

First,  copy  (CO:)  the  file  named  ZE- 
BRA to  a  temporary  file  on  the  same  disk 
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called  TEMP.  At  this  point,  tlie  same  pro- 
gram is  on  the  disk  in  two  places,  once  as 
ZEBRA  and  once  as  TEMP,  Next,  scratch 
(SO:)  ZEBRA,  which  frees  up  the  first  spot 
in  tiie  direclorv.  Finally,  rename  (RO:)  the 
file  TEMP  to  its  original  name  of  ZEBRA. 
Now  you  have  to  copy  AMBER  to  the 
newly  opened  first  position  in  the 
directory: 

PRINT#15,  "CO:TEMP  =  0: AMBER" 
PRINT#15,  "S():AMBER" 
PRINT#15,  "R0:AMBER  =  O:TEMP" 
CLOSEIS 

This  copies  the  file  TIMBER  (o  tlie 
next  available  space  in  the  directory 
(which  happens  to  be  the  first  filename, 
because  ZEBR,\  was  just  moved).  Then  tlie 
original  AMBER  is  scratched,  and  TEMP 
IS  renamed  to  be  AMBER.  Finally,  channel 
15  IS  closed.  Now,  when  you  enter 
LOAD"0:*",il  you'll  get  the  AMBER  pro- 
gram because  it's  the  first  one  in  the 
directory. 


Arrays  Are  lists 

Could  you  write  an  article  about  the  use 
of  the  DIM  statement?  The  reference 
books  I  own  have  very  sketchy  infor- 
mation. I've  •;nclosed  a  partial  listing  of 
a  program  I'm  trying  to  write  for  our 
bowling  team.  1  keep  getting  an  error 
message  in  the  line  that  contains  DIM. 
Any  help  would  be  appreciated. 

A.G.  Trobaugh 

The  DIM  statement  sets  up  the  size  (01- 
Mension)  of  an  array  of  variables.  An  ar- 
ray is  basically  a  numbered  list  of 
variables.  The  array  has  a  single  name, 
like  a  variable,  but  it  is  followed  by  an  In- 
dex number  in  parentheses.  Arrays  are 
useful  in  a  wide  variety  of  applications. 
You  can  creaie  arrays  to  contain  strings  or 
numbers,  and  they  may  have  one  or  more 
dimensions. 

From  the  program  listing  you  sent,  it 
looks  like  you  understand  how  to  use  ordi- 
nary variables.  And  there  are  sections  of 
the  program  that  would  benefit  from  the 
use  of  arrays.  For  instance,  there's  one 
pari  of  the  program  that  looks  like  this: 

310  INPUT  NM 

320  IF  NM  "  1  THEN  NM$  = 

"DOROTHY" 
330  IF  NM  "  2  THEN  NM$  =  "NESSY" 
340  IF  NM  ==  3  THEN  NM$  =  "WALLY" 

and  so  on,  with  a  total  of  eight  IF-THEN 
statements.  This  is  a  situation  that  could 
be  handled  very  nicely  with  an  array. 
There  are  eight  names,  so  you  need  to 
DIM  the  artay  to  a  size  of  8,  and  then  as- 
sign the  names  to  each  position  in  the 
array: 

10  DIM  B$(i)) 

12  BSd)  =  "DOROTHY":  BS(2)  = 
"NESSY":  B$(3)  =  "WALLY" 

The  rest  of  the  array  is  then  filled 
with  the  appropriate  names.  A  shorter 


zvay  to  set  up  the  array  is  to  use  a  FOR- 
NEXT  loop: 

10  DIM  B$(8> 

12  FOR  X  =»  1  TO  8:  READ  BS(X):  NEXT 

14  DATA  DOROTHY,  N^gSY,  WALLY 

The  DATA  statement  on  line  14  must 
contain  eight  names  for  this  to  work  prop- 
erly. Note  that  line  12  uses  a  variable  in- 
stead of  a  number  in  parentheses.  You  can 
put  either  a  number  or  a  numeric  variable 
"in  parentheses.  This  means  you  could  re- 
place the  INPUT  and  eight  IF-THENs 
starting  at  line  ilO  with  the  following  two 
lines; 

310  INPUT  NM 
320  NM$  =  BSINM) 

A  two-dimensional  array  needs  two 
numbers  (or  variables)  in  parentheses. 
Let's  say  you  want  to  keep  weekly  scores 
for  each  of  the  bowlers  on  the  team.  On 
paper,  the  grid  would  look  like  this: 


NB 

NW  1 

9 

WEEKl 

WEEK  2 

WEEK  3 

BOWLER  1 

680 

639 

591 

BOWLER  2 

501 

505 

542 

DOWLER  3 

48Z 

595 

4D3 

BOWLER  4 

... 

... 

... 

The  number  of  bowlers  (NB)  runs 
doivn  the  left  side,  and  the  number  of 
weeks  (NW)  runs  across  the  top.  To  imple- 
ment this  in  BASIC,  you  need  a  line  like 
this: 

10  NB  =  8;  NW  =  33:  DIM  SaNB,NW) 

You  also  need  a  way  to  fill  up  the  ar- 
ray with  the  appropriate  numbers,  wheth- 
er you  INPUT  from  the  keyboard,  READ 
from  DATA  statements,  or  OPEN  and 
READ  a  disk  file. 

There  are  two  problems  in  the  line 
that's  giving  you  the  error  message.  The 
first  is  that  DIM  should  be  followed  by  the 
array  name  and  parentheses  containing 
the  size  of  the  array  (see  the  examples 
above).  Another,  more  serious,  mistake  is 
that  there  are  several  DIM  statements 
sprinkled  throughout  the  program.  An  ar- 
ray can  be  dimensioned  only  once.  If  you 
use  DIM  more  than  once  on  the  same  ar- 
ray you'll  get  a  REDIM'D  ARRAY  error. 
A  common  practice  is  to  put  all  DIM 
statements  at  the  beginning  of  a  program 
or  in  a  subroutine  that's  called  only  once. 


Exception  To  The  Rule? 

In  one  of  your  programs,  you  used  neg- 
ative numbers  in  DATA  statements.  1 
don't  understand  that.  1  thought  all 
DATA  statements  were  between  0-255. 
How  does  this  work? 

Glenn  Peterson 

Three  of  the  tnost  common  uses  for  DATA 
statements  are  machine  language  pro- 
grams, custom  characters,  and  sprite 
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PAPERCLIP  WITH  SPELLPACK 

for  the  Commodore  61 

"The  */  Best  Selling  Word  Processing  Package." 

-  BILLBOARD'S  COMPLTER  SOFTWARE  CHART 
"Superb  ...the  most  .wphisticated  to  date." 

-  COMPUTE  MAGAZINE 

"The  best  professional  word  processor  available. " 

-  RLIM  MAGAZINE 

■  Fast:  In.tert/ Delete.  Move  or  Copy  words, 
phrases,  sentences  or  entire  blocks  of  text 

■  Eas\':  save  up  to  52  repetitive  words  or  phrases, 
then  enter  them  with  just  two  keystrokes. 

■  Sophisticated:  Global  Search  and  Replace 
changes  ever}'  occurrence  of  a  wrong  word  or 
phrase. 

"  Works  with  the  Consultant  Data  tiase  Manager 
fortheCGl 

■  Personalized  form  letter,  mailing  list  and 
mailing  label  functions. 

■  Built-in  Spellpack  with  Dictionary  for  fast  error 
checking. 

THE  CONSULTANT 

for  the  Commodore  128/G4 
Database  management  made  easy! 
"Combines  simplicit}'  with  speed  and  gigantic 
records. " 
^COMMODORE  MAGAZINE 

■  Built-in  templates  for  the  most-needed  database 
functions:  Inventory:  Budgets.  Mailing  Lists, 
Catalogs  and  many  more. 

■  Kxiensive  macro  capability 

•  Keyed  field  acce.ts  speed  -  l/W  second;  sorting 
speed  —  4  seconds  per  WOO  records 

■  Slv  search  operators  —  Equal  To.  Greater 
Thun.  Less  Than,  Not  Equal  To.  Match  Anywhere. 
Wild  Card 

■  Totally  flexible  relational  reporting  —  insert 
any  Consultant  data  file  in  a  report. 

■  Works  with  Paperclip  Word  /Vorp.swr 

KEYS  TO  TYPING: 

for  the  Commodore  64/128 

■10  words  a  minute  In  32  easy  lessons  —  or  less! 

Learn  to  type  at  your  own  pace! 

■  :l>  .ttep-hy-step  les.wns  to  reach  at  least  grade  10 
proficiency! 

■  Les.mns  based  ou  proven  Instructional 
lechniQues  u.fed  by  typing  teachers. 

BATreHSES  KCU  DED.  an  (TM  corajMii>.  M  Mural  Sltrft.  Hit  hmond  Hill, 
nmirlii,  tanadi  .l.4eitlS(llSWI-9941.C'u>tDm<'rl[i[iirmiitlan 
(4l6)RKI-!ISie.  Er>nucatftnn(t  Ihli  [imriim  utvoiirliH-al  irlnllrrvnlj  may 
i:in}crlti]lre(l  Frtmi  iijiauhr  Full  Huuflpniril  lUi  niirri]luA3ri.00fur|Kt*ljif[*' 
and  hjini]|jng(r  hf>r  pnMjucI  prder*  (M^aw  call  I  80fl:l»«  ^707  ( I'.S.  onlj'  |. 
Inr  mnil  llaltrrira  InrliHln]  prTKlLKI»\nu  ran  alwA^i  hjitT  thr  lAlrAt  vrnlon 
nr>nijrprn{iFTimb>  TTTumLn^HiruHKlnklillpkamt  410.00,  VVhlJ^ti)  n*  tor 
4>ltr  MiM  fii\tir  c'.iE.i][»j(  nf  nnHliK'la 

-  vrjMi .  \f"r] r  MAtLvHAii, 
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BATTERIES 
INCLUDED 


(i.fitii- 

M\K\  llvl:IM.nlMMl)U<mi, 
f OVIMOIHJKI  \MULA.  AMIIBI^ 
SISITHS. 

i;iS9«Hanfrtr«lnclu<iPd.  A!Tl£, 
APPIl  M«:i\TOSH.ATARI. ATARI 
ST.  COMMOIKIRC,  f  cniMODOKi: 
AV II  iV.  V\D  IHM  a  re  rr  gisle  rrii 

tO^lll  "ITR?.  IM'.,  AT.ltt! 
rOHIl  IRAIH  IN.  COMVDIIORI; 
lilStM:>'iM«ll1MLSlV.,AMl 
IMlkVMlCIVU  lUSEM.S'i 
MMillMilM. 


PAI'ERCUPll; 

for  the  Commodore  128 

"An  exceptional  value  ...one  of  the  best  software 
investments  now  available  for  the  CI2S!" 

-  RUN  .\1..\a.AZL\E 

The  */  besi-selhng  word-processor,  re-designed  to 
take  fall  advantage  of  the  C12H's  increased 
memory,  speed  and  power  Compatible  with  C-fi-i 
PaperClip  text  files. 

■  In  tegra  ted  38, 000-u  -ord  spelling  ch  ecker  to  give 
you  error- free  documents. 

■  Built-in  telecommunications  module  to  access 
on-line  services  —  one  toggle  moves  you  between 
word  processor  and  terminal. 

■  Works  with  THE  CONSULTjWr  for  the  C12H. 

■  New  editing  features  include  multiple  columns. 
reLW.se  video  scroll  and  chaptering  with 
maximum  document  size  now  expanded  to  999 
lines 

CAIJCIT 

for  the  Commodore  ()4/128 

"...  the  very  best  program  of  its  type  ...a 
powerful  tool  that 's  not  overpowering  ...the 
perfect  spreadsheet  for  the  home  user  " 

-  COMPUTER  ENTERTAINER  NEWSLEHER 

■  .Simplified,  streamlined  spreadsheet  program 
with  "What  If?"  capahilitx'  for  projections  and 
estimates. 

■  linilt-in  application  templates:  Check  Book, 
Budget.  Installment  Payment.  Income  Tax, 
Balance  .Sheet,  Stock  Portfolio,  Materials 
Estimator,  and  many  more. 

■  Formats  are  already  set  up,  calculations  are 
pre-programmed  —  all  you  need  do  is  enter  data. 

■  Design  your  own  customized  worksheets  to 
solve  specialized  problems. 

HOMEPAK 

for  the  Commodore  64/128 

", . .  inexpensive,  powerful,  integrated  software, 
.As  such.  flomePak  Is  the  winner  of  InfoWorld's 
Best  Buy  Award.  ' 
-INKOWORLDMAGi^ZINE 

...one  of  the  finest  values  on  the  market. 
Performance:  excellent  Value:  excellent. " 

-  FAMILY  COMPUTING  MAGAZINE 

Three  easy- to- use  programs  on  one  disk: 
/.  II0ME7ERM  TELECOMMimCATIONS 

■  Powerful  Macro  facility  —  logon  to  your 
favorite  bulletin  board  or  database  with  one 
command. 

■  Flexible  data  handling  —  save  incoming  text  to 
disk,  edit  it.  print  it. 

2  ItOMETl-XT  WORD-PROCESSOR 

■  Over  20  full-screen  editing  and  formatting 
features:  move  &  copy  word- wrap,  justification, 
automatic  paging  and  many  more. 

.7.  HOMEFIND  DATABASE  MANAGER 

■  Natural  English-language  data  entry/  retrieval 
system,  for  simplified  electronic  filing. 

All  three  HomePuk  programs  work  together  so  it 's 
easy  to  transfer  data  and  perform  integrated  tasks. 
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Sports 

Training- 

AMore 

Competitive 

You. 


No  matter  what  the  sport,  we  hiave  become  a  notion 
conscious  of  performing  to  win.  We  spend  tiours  training, 
procticing,  competing.  Bodylini^  gives  you  ttie  individual 
attention  of  ttie  best  pro— anytime  you  desire  for  as  long 
as  you  wisti— and  at  no  extra  cost.  Ttie  Body  I  ink  System 
provides  instantaneous  feedback  on  ttie  exact  manner  in 
wtiich  your  muscles  are  performing,  enabling  you  to 
corect  your  swing  or  refine  your  pitcti  wfiile  still  in  motion. 
Bodylink  allows  a  true  two-way  conversation  between  you 
and  your  body,  giving  you  ttie  winning  edge. 

MUSCLE  COORDINATION  PACKAGE— S149.95 

Ttiis  package  includes  Bodylink,  Standard  EMG  Sensor  and 
Lead  Set  Head-Band,  three  electrodes  and  two  software 
cartridges  containing  several  programs, 


Reducing  Stress. 
A  Healthier  and 
More  Productive 
You. 


Medicol  authorities  now  consider  stress  a  major  tieolth  risk 
which  may  result  in  migraines,  ulcers,  bock  pain  and 
heort  attacks.  With  Bodylink  you  have  within  reoch  o 
powerful  stress  reduction  system.  Bodylink  allows  you  to 
focus  on  physical  signs  of  stress  such  as  muscle  tension 
and  skin  temperature.  By  using  this  feedback,  Bodylink 
quickly  and  effectively  teaches  you  to  reduce  stress  for  o 
healthier  and  happier  life. 

STRESS  REDUCTION  PACKAGE— S239.95 

This  package  includes  Bodylink,  Biofeedback  EMG  Sensor  and 
Lead  Set  Heod-Band,  three  Electrodes,  Biofeedback 
Temperature  Sensor,  and  two  sottwore  cartridges  containing 
severol  programs. 


Getting  in  Shape. .  .Easier. . . 
Safer. . .  More  Effectively 

Home  exercise  now  becomes  exciting  and  more  effective. 
With  Bodylink  you  can  be  sure  you  are  exercising  for 
maximum  benefit  While  using  the  cordio  exercise 
packoge,  Bodylink  monitors  your  heort  rate  and  helps  you 
determine  the  ideal  level  you  need  for  aerobic  gain. 
With  the  muscle  development  package,  Bodylink  guides 
you  to  do  muscle  developing  exercises  correctly  and 
effectively.  Bodylink  motivates  you  to  work  border  if  you 
are  not  reaching  your  target  level,  or  helps  you  slow  down 
if  you  ore  working  too  hard. 

CARDIO  EXERCISE  PACKAGE— 3209.95 

This  package  includes  Bodylink,  Standard  EMG  Sensor  and 

Lead  Set,  Leg -Band,  Pulse  Rote  Sensor,  ond  two  sottwore 

cartridge's  contoining  several  programs. 

MUSCLE  DEVELOPMENT  PACKAGE— $169.95 

This  package  includes  Bodylink,  COMET,  and  two  software 

cartridges  containing  several  progroms. 

BODYLINK  Is  a  peripheral  that  plugs  Into  the  cartridge  slot  of  the 
Commodore  64/128  computer.  Knowledge  ot  computers  or  computer 
programming  1$  NOT  necessary  to  use  BODYLINK.  You  don't  even 
need  a  disk  drive  to  save  youi  date.  Various  sensors  are  used  to 
record  internal  signals  from  your  body  and  relay  them  to  BODYLINK. 
You  simply  place  the  sensor  ogalnst  the  part  of  your  body  to  tie  moni- 
tored and  watch  the  result  on  your  TV  screen. 

Carnimoctore  is  a  registered  tradpmtrk  of 

Ctjmmocrofe  Ele-clronlcs  Lfrnlsed. 

DEALERS,  PROGRAMMERS  AND  USER  GROUPS 
INQUIRIES  Vi/ELCOME 
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LOOK  BETTER! 

FEEL  BETTER! 

COMPETE 
BETTER! 


With  the  BODYLINK 
"COMET"™  (computerized 
Muscle  Exerciser  and 
Trainer)  attachment,  you 
can  build  and  tone  the 
muscle  groups  of  your 
stomach,  chest,  back, 
legs,  and  arms.  COMET  is 
an  electronic  muscle  builder 
that  is  connected  to  BODY- 
LINK  and  sends  a  mes- 
sage to  your  TV  screen 
when  if  s  compressed  or 
pulled. 
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MAIL  ORDER  TO    BODYLOG,  INC. 

34  MAPLE  AVENUE 
ARMONK,  N.Y.  10504 
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DESCRIPTION 

UNIT 

QUAN 

PRICE 

Muscle  Cooidinotlon  Package 

$149.95 

Muscle  Developmenr  Package 

SI  69.95 

CgkJIo  Exercise  Pacdaoe 

S209.95 

Stress  Reduction  Package 

S239.95 

SATISFACTION  GUARANTEED!             t»oi  MBfcrMMisa 

It  you  ore  not  completely  satisfied, 

you  may  letuin  the  products  wittiln    ;;Sf^tT      . . . . , 

15  days  for  0  Full  refund. 

Payment  must  accompany         sutjiotoi 

order.                                         Shwir^  (Beim  S200  ma  5%  tf  Sut>- 

(Otal  (Omr  S200  Add  2.5%  Ot  S4J 0(0(01) 

OVERSEAS  or!  WO  SCO  5%  EXT(W 
rOTALAI^OlJNTDUE 

To  purchase  additional  sensors  and  software  separately. 

Call  for  More  Information  and 
our  product  catalogue 

91 4-273-6480  or  1  -800-233-291 1 . 

Make  checks  payable  to  Bodylog,  Inc. 

Charge  to  my  (    )VISA    (    )  DISCOVER  ore    )  MASTERCARD 


Name  - 


Address- 

City 


.  State- 


.Zip. 


Signature- 


Expires. 


Wl  p[.ces  dfid  SMci'.coi  ons  o(o  suOjeci  10  ctisfiga  «iiriou( 
rodce  Noi  (eSDonsiDio  (or  f/cogrooi'C  e(fOf5 
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shapes.  All  three  of  these  require  numbers 
to  be  POKEd  into  memory.  An  individual 
byie  of  memory  can  hold  a  number  i;;  the 
range  0-255,  so  in  a  sense  you're  right. 
When  DATA  statements  hold  numbers 
that  are  going  to  be  POKEd  into  memory, 
the  DATA  statements  must  be  limited  to 
the  range  0-255, 

But  DATA  statements  can  hold  other 
sorts  of  information,  too.  If  the  data  is 
names  of  people  or  bowling  scores,  the 
0-255  rule  doesn't  apply.  Negative  num- 
bers are  acceptable  in  DATA,  as  long  as 
the  numbers  aren't  being  POKEd  to 
memory. 


How  Much  Room  Remains  On 
The  Disk? 

I  have  a  program  to  control  a  loan  busi- 
ness. Each  account  is  kept  as  a  sequen- 
tial file.  The  individual  file  lengths  vary 
from  account  to  account,  and  it's  some- 
times necessary  to  ascertain  how  much 
space  is  available  on  the  disk.  It  would 
not  do  to  suddenly  run  out  of  space. 

Could  you  provide  a  BASIC  sub- 
routine that  would  allow  me  to  read  at 
any  time  the  number  of  blocks  free  on  a 

disk?  „  ,  ,   _        ,    ,  , 

Ralph  Greenhalgh 

The  following  program  does  what  you're 
looking  for: 

EE  10  Z5aCHR5(0) 

KC  20  DEFFNAi;x)=ASC(AS+3S)+256 

*(ASC(B5+ZS} } 
KC  25  PRINT "CHECKING  DISK,  PLE 

ASE  WAIT" 
RC  30  OPEtJl,8,0,  "50" 
BE  40  GET#1,A5,B5 
HB  50  GET#l,A5,B5!lF  Fim(X}  =  0 

tSPACEjTHEH  90 
BJ  60  GET#1,CS,D$ 
BE  70  GET#1,E$:IF  ASC(E5+Z?)  T 

HEN  70 
DG  80  GOTO50 
SJ  90  A$=C$sB$''D$:F   =  FNA(X):C 

LOS  El 
XS  100  PRINT  F,  "BLOCKS  FREE  0 
N  THE  DISK" 

After  the  routine  is  finished,  the 
number  of  blocks  free  ivill  be  in  the  i^ari- 
able  F  (see  line  90). 


Sprite  Collisions  And  Hi-Res 
Graphics 

1  have  two  computers,  a  VIC  and  a  64, 
I've  been  writing  machine  language 
programs  for  both  of  them  for  about  a 
month  now.  How  can  I  write  a  program 
that  detects  collision  between  a  certain 
sprite  and  a  certain  background  charac- 
ter in  machine  language?  Say  a  pro- 
gram that  checks  for  collision  between 
sprite  one  and  the  letter  R  and  a  colli- 
sion between  sprite  two  and  the  letter 
A. 

Another  question,  I  have  a  game 
that  displays  16  colors  in  bitmap  (hi- 
res) mode.  How  is  this  done? 

Sayam  Tantasook 
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When  a  sprite-to-character  collision  oc- 
curs, you  can  PEEK  location  53279 
($D01F)  to  determine  xohich  sprite  was  in- 
volved in  the  collision,  but  there's  no  easy 
way  to  figure  out  which  character  it  hit. 
All  you  really  knoiv  is  that  a  certain  sprite 
happened  to  hit  a  character.  You  can't  de- 
termine which  character  loas  hit  unless 
you  PEEK  the  horizontal  and  vertical  lo- 
cations (x  and  y  coordinates)  of  the  sprite, 
translate  thetn  into  the  equivalent  row 
and  column  on  the  screen,  and  then  PEEK 
screen  memory  in  that  vicinity. 

To  answer  your  second  question, 
there  are  several  ways  to  set  up  a  lu-res 
screen.  The  first  is  true  hi-res,  lohere  you 
can  turn  on  or  off  64,000  picture  elements 
(pixels)  arranged  in  a  pattern  of  320  pixels 
across  X  200  pixels  down.  Since  a  byte  of 
memory  contains  eight  bits,  it  can  hold 
enough  infortnation  io  control  eight  pixels 
on  the  hi-res  screen.  Thus,  8000  bytes  are 
required  to  bitmap  a  standard  hi-res 
screen. 

Color  memory  is  also  important. 
When  you  set  up  a  hi-res  screen,  1000 
bytes  are  set  aside  for  color  memory.  Each 
memory  location  in  hi-res  color  memory 
controls  the  foreground  and  background 
colors  for  an  8-pixel  X  8~pixel  section  of 
the  screen.  Within  each  8X8  section, 
you're  allowed  only  two  colors  (not  count- 
ing sprites  that  might  be  moving  around). 
But  each  section  is  independent  of  the  oth- 
er sections.  So,  for  example,  you  could 
have  an  8  X  8  chunk  of  the  screen  with  a 
blue  background  and  white  pixels  next  to 
a  section  thai  has  a  red  background  loith 
gray  pixels.  Each  8X8  area  can  contain 
only  two  colors,  but  the  colors  are  inde- 
pendent of  colors  that  might  appear  in 
other  8X8  areas. 

Another  method  to  set  up  a  bit- 
mapped screen  is  to  use  multicolor  hi-res, 
if  you  choose  to  use  multicolor  mode 
(which  could  be  called  medium-res),  you 
trade  half  the  horizontal  resolution  in  re- 
turn for  two  additional  colors.  Instead  of 
320  X  200,  the  screen  has  160  double- 
width  pixels  X  200  lines.  Each  pixel  re- 
quires two  bits  (binary  00,  01, 10,  or  21)  to 
define  the  color.  Color  memory  stilt  con- 
trols an  8  X  8  section  of  the  screen,  but 
the  pixels  are  twice  as  wide,  so  you  really 
have  only  a4  X  8  area  to  work  in.  The  32 
pixels  can  contain  one  of  four  different 
colors.  Again,  the  separate  sections  of  the 
screen  are  independent  of  each  other,  al- 
though one  of  the  colors  is  universal. 

Some  screens  that  seem  to  be  hi-res 
actually  use  custom  characters.  Each 
character  can  have  an  individual  fore- 
ground color  (based  on  the  number  in 
color  memory)  in  addition  to  a  background 
color  shared  among  all  characters.  Multi- 
color characters  can  have  an  individual 
foreground  color  plus  two  other  common 
colors  in  addition  to  the  background. 

Characters  can  also  be  displayed  in 
extettded  background  color  mode,  which 


reduces  by  a  factor  of  four  the  number  of 
available  characters  (64  instead  of  256), 
but  multiplies  by  four  the  number  of  back- 
ground colors.  You  can  then  choose  one  of 
the  16  available  colors  for  the  character  in 
the  foreground  and  one  of  four  background 
colors  for  the  rest  of  the  8X8  character 
grid. 


Pictures  On  Disk 

I  recently  purchased  a  Commodore 
128.  One  of  the  main  reasons  1  chose 
the  128  is  because  1  heard  of  its  easy-to- 
use  graphics  capabilities  that  are  acces- 
sible from  BASIC,  I  have  written  many 
hi-res  programs  and  wish  to  save  just 
the  pictures  to  disk,  preferably  with  the 
BSAVE  command.  Is  this  possible? 
How  could  1  do  it? 

Brian  Aljian 

After  you've  designed  the  hi-res  picture 
and  displayed  it  on  the  screen,  type  the 
following  line  in  immediate  mode— or  in- 
clude it  in  your  program: 

BSAVE  "picturename",  BO,  P7168  TO 
PI 6383 

To  load  it  back  into  memory, 
BLOAD"picturename",B0.  For  multi- 
color hi-res  pictures,  you'll  have  to  set 
colors  2  and  3  before  BLOADing  the 
picture. 

BLOAD  and  BSAVE  were  intended 
primarily  for  machine  language  programs, 
but  they  can  also  be  used  to  load  and  save 
hi-res  pictures,  sprite  shapes,  character 
sets,  function  key  definitions,  and  so  on.  If 
you  have  a  portion  of  memory  you  want  to 
send  to  disk,  BSAVE  is  a  handy  command. 


The  Other  Side  Of  The  CP/M  Disk 

I'm  a  Commodore  128  owner,  and  I 
was  unaware  that  the  CP/M  disk  was 
two-sided  until  1  read  about  it  in  your 
magazine. 

After  i  booted  it  for  the  first  time 
and  before  I  copied  it,  1  managed  to 
"nuke"  the  disk.  Now,  the  first  side  still 
boots  up,  but  the  second  side  gives  me  a 
disk  error  and  prints  a  whole  bunch  of 
question  marks. 

What  happened  to  my  disk  and 
how  can  !  get  it  replaced? 

Jim  Traverse 

The  first  side  of  the  CP/M  disk  contains 
the  boot  sector  for  starting  up  CP/M  and 
the  second  side  does  not.  You  must  turn  on 
the  computer  (or  type  BOOT)  while  side 
one  is  in  the  disk  drive.  After  CP/M  has 
booted,  remove  the  disk  and  flip  it  over. 
When  the  second  side  is  in  the  drive, 
type  DIR  to  see  if  you  can  get  a  directory. 
If  you  still  get  question  marks,  try  press- 
ing CTRL-C  (hold  down  the  CONTROL 
key  and  press  C).  This  tells  CP/M  to  log 
out  the  previous  disk  and  prepare  for  a 
new  one.  Then  type  DIR  again.  Pressing 
CTRL-C  may  solve  your  problem. 


tuff  their  stockings 
with  the  perfect  gift 


This  year,  give  gift  subscriptions  to  Computel's 
Gazette.  You'll  not  only  make  their  holidays  happy, 
you'll  spread  cheer  all  year.  Because  they'll  re- 
member your  thoughtfulness  every  time  they 
receive  another  fresh  and  exciting  issue. 

Think  of  the  people  on  your  gift  list  (and,  don't 
forget  yourself!)  who  would  enjoy  receiving  this 
definitive  guide  to  their  Commodore.  Computel's 
Gazette  will  bring  them  up  to  20  all-new,  action- 
packed  programs  each  month  —  plus  reviews, 
updates,  analysis  and  more. 

It's  so  easy  to  give  a  gift  of  Computel's  Gazette. 
A  1-year  gift  subscription  {12  issues)  is  only  $24. 
You  save  a  full  53%  off  the  $36  cover  price  and 
you  won't  be  billed  until  after  January  1st.  At  this 
Happy  Holiday  rate,  you  can  afford  to  make  a  lot 
of  people  happy  —  and  wrap  up  your  holiday  shop- 
ping fast!  An  attractive  gift  card  comes  with  each 
gift  subscription,  happy  Holidays  to  you. 


Special  holiday  Package 

Make  that  extra-special  person  extra  happy.  Give  a  l-year 
gift  subscription  to  Computel's  Qazette  I'LUS  a  1-year  sub- 
scription to  Computed  Qazette  Disk  for  only  $75. 


lb  Order  Call  Toll-rree  1-800-247-GlFT 
In  Iowa  1-800-532-1272 
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//  the  disk  is  defective,  it  should  be 
covered  by  the  warranty.  See  the  DKl  li- 
censing agreement  that  came  with  the 
disk.  It  says  that  defects  in  the  media 
(meaning  a  disk  that  doesn't  work)  are 
covered  and  you  can  return  the  disk  for  a 
replacement. 


Addressing  Envelopes 

I  have  a  Commodore  64  with  a  1526 
printer.  I  routinely  use  SpeedScript  for 
letters  with  tractor-feed  paper.  I  have 
trouble  with  regular  single  sheet  paper 
and  I  have  been  unable  to  type  enve- 
lopes. How  do  I  do  this? 

George  A.  Clark 

When  you're  using  SpeedScript  with  sin- 
gle sheets  of  paper,  you  should  put  the 
page-wait  command  at  the  top  of  the  doc- 
ument. Hold  down  CTRL  and  press  the 
English  pound  key.  You'll  be  prompted  for 
a  format  key;  type  the  letter  w  (for  "wait 
between  pages").  You  may  have  to  set  the 
bottom  margin  a  little  higher  as  well. 
When  a  page  has  printed,  SpeedScript 
will  print  a  line  that  reminds  you  to  insert 
(he  next  sheet. 

The  Commodore  1526  printer  has  a 
paper  sensor  that  causes  the  printer  to 
stop  when  it  thinks  it  has  run  out  of  paper. 
By  using  the  page-wait  command,  you  can 
avoid  most  problems  caused  by  the  sensor. 

The  printer  won't  print  envelopes  be- 
cause of  the  paper  sensor.  When  you've 
lined  up  the  envelope,  the  printer  thinks 
it's  out  of  paper  and  refuses  to  continue. 

Here's  a  way  to  use  your  printer  to 
address  envelopes:  Place  a  piece  of  paper 
between  the  flap  and  the  main  envelope. 
Carefully  pick  up  the  paper  and  envelope 
together  and  insert  them  top  first  into  the 
printer.  Advance  the  paper  until  the  top  of 
the  envelope  shows.  The  piece  of  paper 
you've  inserted  fools  the  paper  sensor  into 
thinking  there's  more  paper. 


A  Fasthad  Warm  Start 

I  am  a  happy  owner  of  the  Epyx  Fast- 
load  cartridge,  but  when  I  use  the  64's 
system  reset  command  (SYS  64738), 
Fasfload  is  disabled.  Is  there  a  reset 
command  that  will  leave  Fasttoad  in 
place? 

Brian  Johnson 

We  don't  usually  respond  to  programming 
questions  about  specific  commercial  prod- 
ucts (it's  best  to  address  inquiries  to  the 
software  company  that  produces  the  pro- 
gram),  but  within  a  week  after  we  received 
your  letter,  two  answers  appeared  in  the 
"Feedback"  mailbox,  so  this  must  be  a 
common  problem.  Here  they  are: 

The  Fastload  manual  states 
that  the  only  way  to  use  the  car- 
tridge after  it  has  been  deactivated 
is  to  turn  the  64  off  and  on  again. 
However,  through  disassembling 
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the  program  1  have  figured  out  haw 
to  do  both  a  warm  start  and  a  cold 
start. 

The  warm  start  is  easy;  all  it 
does  is  re-enable  the  Fastload  com- 
mands without  clearing  the  screen 
or  erasing  any  program  in  memory. 
Just  SYS  57194.  The  cold  start  is 
similar  to  SYS  64738  but  also  en- 
ables Fastload.  Below  is  a  program 
that  does  it.  The  variable  S  can  be 
set  to  any  value  where  there  are  6 
free  bytes  of  memory. 

10  5  =  820 

20  FOR  I  -  S  TO  S  +  S:  READ  A; 

POKE  I,A:  NEXT:  SYS  S 
30  DATA  32,6,223,76,48,128 

David  MacKenzie 

I'm  sure  Fastload  users  have 
found  that  SYS  64738  doesn't  reset 
Fastload.  This  short  routine  can  re- 
place SYS  64738: 

10  FOR  I  =  298  TO  293:  READ  A: 

POKE  I,A:  NEXT 
20  DATA  32,21,223,76,61,128 

After  you  run  the  program,  you  can 
reset  the  computer  and  re-enable 
Fastload  with  SYS  288. 

Albert  H.  Cooper,  III 

Thanks  to  both  of  you  for  the  answer  to 
this  question. 


80-Column  Cables  For  The  128 

I  would  like  to  know  where  I  may  pur- 
chase the  monochrome  80-coIumn  ca- 
ble that  you  mentioned  recently,  and 
how  much  it  is, 

Ricky  Seidenstein 

The  128  has  both  monochrome  and  color 
80-column  outputs.  These  two  signals  are 
available  on  the  port  labeled  RGBI.  To  see 
80  columns  in  color,  you  need  an  RGB 
monitor  and  an  IBM-compatible  color  ca- 
ble (almost  any  merchant  that  sells  RGB 
monitors  will  also  stock  cables  for  the 
IBM,  so  they're  not  difficult  to  find). 

You  can  use  either  a  monochrome 
monitor,  also  called  a  green-screen  or  an 
amber-screen,  or  a  composite  color  moni- 
tor such  as  the  1 701  or  1 702  to  obtain  80 
columns  in  monochrome.  For  the  1701  or 
1702,  connect  the  monochrome  input  to 
the  jack  on  the  rear  of  the  monitor  labeled 
LUMA.  Monochrome  means  one  color, 
but  you  really  have  three  colors:  dark, 
light,  and  a  gray  shade  that's  between  the 
(wo  extremes. 

To  build  your  own  cable,  buy  a  length 
of  coaxial  cable,  an  RCA  male  plug,  and  a 
standard  male  nine-pin  D  connector  (Ra- 
dio Shack  part  #276-1537).  The  nine-pin 
connector  is  the. complement  of  a  joystick 
connector,  which  is  to  say  that  a  joystick 
plug  will  fit  into  this  connector.  Pin  1  of 
the  RGBI  connector  is  ground  and  pin  7  is 
the  monochrome  output.  See  page  352  of 
the  128  System  Guide  for  a  diagram,  I 


which  is  arranged  as  if  you  were  inside  the 
computer  looking  out.  Connect  pin  1  to 
the  outside  portion  of  the  coaxial  cable 
and  pin  7  to  the  inner  wire. 

The  Radio  Shack  parts  cost  about  $5, 
and  the  cable  is  easy  to  make  if  you're 
good  with  a  soldering  iron.  If  you're  not, 
you  can  buy  one  for  $8-$15.  Batteries  In- 
cluded, Microvations,  and  Cardco  have 
such  cables  for  sale  (ask  your  local  Com- 
modore dealer  for  details).  Some  Commo- 
dore dealers  also  make  their  own  cables. 


XMODEM:  A  Standard  Protocol 

Where  can  i  obtain  the  XMODEM  pro- 
tocol? I  am  interested  in  designing  my 
own  terminal  programs  and  need  infor- 
mation on  this. 

Ttnx  KoUas 

XMODEM  (also  known  as  Modem7)  is  an 
error-checking  scheme  used  to  transmit 
files  from  one  computer  to  another, 
usually  over  the  telephone  lines.  It  is 
without  a  doubt  the  most  popular  micro- 
computer protocol  for  uploading  and 
downloading. 

The  original  XMODEM  protocol  was 
devised  by  Ward  Christ ensen,  who  also  set 
up  the  first  computer  bulletin  board.  Data 
is  sent  in  blocks  of  128  bytes,  with  a  check- 
sum and  other  extra  information  which 
insures  that  each  block  is  received 
correctly. 

XMODEM  transfers  always  involve 
eight-bit  bytes;  if  you  are  using  a  telecom- 
munications program,  make  sure  that  you 
are  communicating  with  a  word  length  of 
eight  bits  and  no  parity.  Four  ASCII  char- 
acters have  a  special  meaning  in  this 
protocol: 

i  SOH  start  of  header 

4  EOT  end  of  text 

6  ACK  acknmvledge 

21  NAK  negative  acknowledge 

The  computers  at  both  ends  of  the 
link  use  these  characters  as  signals  during 
the  transfer.  Respectively,  they  are  used  to 
mark  the  start  of  a  data  block  (SOH),  and 
to  indicate  when  the  transmission  is  com- 
plete (EOT),  when  a  block  has  been  re- 
ceived successfully  (ACK),  and  when  an 
error  has  occurred  in  receiving  a  block 
(NAK). 

A  complete  XMODEM  block  always 
consists  of  132  bytes  of  information.  The 
first  3  bytes  of  the  block  are  called  the 
header.  The  next  1 28  bytes  contain  the  ac- 
tual data  being  transferred,  and  the  last 
byte  contains  a  checksum.  The  first  byte  is 
the  start-of-header  character  (SOH,  ASCII 
V  which  says  to  the  receiving  computer, 
"Here  comes  a  block."  The  second  byte  is 
the  block  number,  which  begins  at  one  and 
increases  by  one  every  time  a  block  is  suc- 
cessfully transmitted.  When  the  block 
number  exceeds  255,  it  flips  over  to  zero 
(not  one).  The  third  byte  is  (he  block  com- 
plement, a  value  equal  to  the  ones  com- 
plement of  the  block  number  (256  —  the 
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Chosen  by  Real  Pilots 
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Thetotfghestbvoluatore  of  flying 
simulotions aren't  compuler  buffs, 
rhoy'ra  actuot  pilofs  ahd  flight  pro- 
Ir.ssionals.  And  when  ftieso  flyers  lalk 
ritjthenficify  and  roallsm.  ono  name 
comes  op  agoiri  ond  again: , 
Microl>rose  Simulation  Software,      J^: 
We're  used  to  ftiis  kind  o!  sfimgent  ^" 
comparison;  ou(  company  president 
is  o  fornnof  (igt»ler  (ock  with  3,000 
flying  hours  in  hts  logbook. 

Take  ftio  evaluation  of  Senior 
:  Editor  David  MaiUn,  in  Private  Pilot 
Smagoiine's  August  1966issue,  Martin, 
I  o  former  Navy  aviator  wtio  hos  flown 
Imost  everything  wit fv  wings,  re- 
ewed  live  MicroProse  programs, 
|!J[|jdlng  the  beslsolling  Soio  FuGHt 
pHrnary  (iighil  simulator.  "I'd  not  have 
boltovod  It  possibto ..."  ho  wrote, 
"Pilots  of  all  sorts  will  be  lascinofed 


by  thQ»e  avtolion  gamds." 

Mr.  t»^ortln  isn't  Iho  only  pilof  who's 
sporjf  mony  of  hisrocent  leisure  hours 
with  MicroPfOSO  simulations.  Com- 
pering his  Qxperienee  in  ffoining 
reol  llyors  with  the  insliument  layout 
found  in  Solo  Fugh^j  Cessna  Flight 
Instructor  Mark  Rice  foid  us  "the 
insffument  flying  segments  are  very 
similar  to  th©  real  thing  -  you're  up  In 
the  clouds  and  using  your  readings 
to  guide  the  aircraft." 

ConcordopilOtandtorrnorRAFjet 
nyerJohnHutchinsonreviowedMicro 
Prose' sport  flight  ACBOJtflo(  the  British 
press.  His  conclusion:  "this  simulalion 
is  one  that  really  does  live  up  to  its 
rool-iite  counterparl ...  I  find  AcBoJn 
completely  absorbing  and  very 
oxciling."  High  praise,  (torn  the  man 
who  flies  the  world's  last  est  airliner . , . 


We  regularty  hear  from  mliito'Vondcommorcial  Air-  . 
Trdlfic  ConfroKors  who  rove  obout  bur  KrNNior  Awboach'     '  • 
simulation,  qnd  though  We  can'f  mention  nnrrios    i  ^ 
llh'ey'io  foderalefhplqveeal.wOcQT^saythdt  iT^dny  of " 
those  profosslonois  toll  us  KruiNfov  Ajt-p^acm  fs  the  most      " 
■flccuroto  depiction  ofqitporf-condifions  you  cqti  find   '^'  .; 
thoFtotg  real  control  tower.',  .  .  ;    1  ',    \,\    :    ",i*J 

■.;     Iho,iii(tctoPloie  Civilian  /i;viatf6h:sori6s  Ihcludi^^;;^^ 
Solo  Fughi.  wMch  leaches  the  basic  flying  skills'psso^ii,T'f 
cialed  witli  a^ingle- engine  piopoHer  ajrcfalt.  AcifOJFT  *' ^ 
rocrealesfhesensltlveconfrdfcharacldfislics  ol  the    ' . 
world's  h'oWesI  sporl  jet-  the  Bode  W)-5J  -  qnct  includes 
awlderangeolmulliptayor  competition  ©Vents:  KtNijtDY 
Ai'pkiACH  ol!ovi«  you  to  gutdo  do/ons  of  commercial 
oircrdlflnto  and  oul  of  the  nation's  busiest  airports. 

From  iMHicroProse;  Ihe  Hying  simulators  chosen  not 
only  by  computer  enthusiasts,  but  also  by  real  pilofs .... 
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Avfiitabln horn /oiii local iiilauui  II oblofntoct!, conl<ie1  MicioPiom« 
n.ioclff  (w  lurthiH  inlwrrmhon  OS  oui  lull  fono«  of  i»nuloli'>n  -.od. 
510,  finrtloplqciiMrjilprCoiO/VHiqordnri 


block  mtmber).  Together,  the  block  mm- 
bermtd  complvment  alloto  both  computers 
to  make  sure  they  are  synchronized  (deal- 
ing with  the  same  block). 

The  128  data  bytes  may  contain  any 
sort  of  eight-bit  data  (executable  programs 
as  well  as  ordinary  ASCH  text).  The 
checksum  is  the  eight-bit  sumof  all  128 
data  bytes.  It's  reset  to  zero  at  the  begin- 
ning of  each  block,  and  flips  over  to  zero 
whenever  it  exceeds  255.  hi  BASIC,  the 
checksum  can  be  calculated  with  the 
statement  CHECKSUM  =  (CHECKSUM 
+  BYTE)  AND  255,  where  CHECKSUM  is 
the  checksum  value  and  BYTE  is  ihe 
ASCII  value  of  the  current  character. 
Here  IS  a  nutshell  description  of  a  success- 
ful XMODEM  transfer: 

Initiation.  Sender  waits  for  an  initial 
NAKfrom  receiver.  Receiver  sends  a  NAK 
to  initiate  the  transfer. 
Transfer  of  blocks.  Sender  transmits  a 
132-bytc  block  consisting  of  a  one-byle 
SOH  character,  one-byte  block  number, 
oyie-byte  block  numlyer  complement,  128 
bytes  of  data,  and  a  one-byte  checksum.  If 
the  receiver  gets  the  block  successfully,  if 
sends  an  ACK  lo  say,  "I  got  that  block 
okay;  send  the  next  one."  If  an  error  oc- 
curs, the  receiver  sends  a  NAK  to  say, 
"Send  the  last  block  again. "  This  process 
continues  until  all  blocks  have  been  re- 
ceived successfully  (or  the  transfer  is 
aborted;  see  next  section). 

Termination.  Sender  transmits  an  EOT 
character  to  signal  the  end  of  the  trans- 
mission. Receiver  sends  an  ACK  lo  say,  "I 
see  that  you're  done,  so  I'm  quitting,  too." 
Timing  and  error-checking  are  criti- 
cal parts  of  XMODEM.  Since  the  transfer 
is  largely  automatic,  each  computer  must 
have  a  means  of  aborting  the  process  if  too 
many  errors  occur.  Here  is  a  description  of 
error-checking  during  an  XMODEM 
transfer: 

Initiation.  Sender  aborts  the  transfer  if  it 
doesn't  receive  an  initiating  NAK  from 
the  receiver  after  ten  lO-second  timeouts 
(100  seconds  total).  Receiver  sends  the 
first  NAK,  then  waits  to  get  the  first  SOH, 
sending  another  NAK  every  ten  seconds  if 
no  SOH  appears.  Receiver  aborts  the 
transfer  if  ten  10-second  timeouts  occur 
without  its  receiving  an  SOH. 
Triinsfer  of  block.  Sender  transmits  a 
132-byte  block,  then  waits  for  a  response 
from  the  receiver.  Sender  aborts  transfer  if 
ten  lO-second  timeouts  occur  for  any 
block  without  its  receiving  an  ACK  or 
NAKfrom  the  receiver.  Receiver  waits  for 
each  block  to  arrive,  sending  a  NAK  every 
ten  seconds  if  no  SOH  appears,  and  abort- 
ing transfer  if  ten  such  timeouts  occur  for 
any  block.  After  receiving  an  SOH,  the  re- 
ceiver reduces  the  timeout  interval  to  one 
second  for  each  of  the  131  remaining  bytes 
in  the  block,  and  sends  a  NAK  to  request 
retransmission  if  more  than  ten  t-second 
timeouts  occur  for  any  single  byte  (this 
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covers  the  case  where  a  block  contains  too 
few  bytes).  If  all  132  bytes  arrive  on  time, 
the  receiver  sends  a  NAK  if  the  first  byte  is 
not  an  SOH  or  if  the  block  number,  com- 
plement, or  checksum  does  not  match.  If 
the  receiver  gets  a  duplicate  block  (caused 
when  the  sender  fails  to  recognize  an 
ACK),  it  throws  away  the  duplicate  and 
sends  an  ACK  to  say,  "I  got  that  block  al- 
ready; send  the  next  one."  In  this  case, 
and  whenever  it  needs  to  send  a  NAK,  the 
receiver  first  purges  the  line  by  getting  the 
remainder  of  the  block  (getting  characters 
until  no  more  characters  are  incoming) 
and  throwing  it  away. 
Termination.  If  the  sender's  EOT  is  lost, 
or  the  settder  simply  stops  senditig,  the  re- 
ceiver eventually  aborts  because  it  experi- 
ences ten  10-second  titneouls  without 
receiving  anything.  If  the  sender  does  not 
receive  the  receiver's  final  ACK,  it  aborts 
when  ten  10-second  timeouts  occur.  Note 
that  if  the  very  last  black  of  data  contains 
feuter  than  128  bytes,  the  sender  "pads" 
the  block  with  extra  characters,  often 
nulls  (ASCII  0). 

Though  it's  not  provided  in  the  origi- 
nal protocol,  many  iynplementations  of 
XMODEM  use  another  special  character 
(CAN,  ASCII  26)  to  allow  either  computer 
lo  cancel  the  transfer  immediately.  Propo- 
nents of  XMODEM  claim  an  accuracy 
rate  in  excess  of  99  percent  (fewer  than  1 
percent  undetected  errors).  XMODEM 
zvas  devised  in  the  early  days  of  personal 
computing,  when  the  eight-bit  CP/M  ma- 
chine was  king.  Its  major  limitations  arise 
because,  understandably  enough,  it  relies 
on  eight -bit  arithmetic.  An  improved  ver- 
sion of  XMODEM  uses  the  CRC  (cyclic  re- 
dundancy checksum)  method  to  reduce  the 
likelihood  of  undetected  errors.  Programs 
designed  for  use  with  commercial  infor- 
mation services  often  relax  the  timittg  re- 
quirements (increase  the  timeout  periods) 
as  ivell,  to  allow  for  the  delays  caused  by 
telephone  packet-switching  networks. 

XMODEM  has  also  been  criticized 
because  it  involves  a  high  degree  of  over- 
head: For  every  128  bytes  of  data,  you 
must  process  a  minimum  of  five  non-data 
bytes  (SOH,  block  number,  complement, 
checksum,  and  ACK  or  NAK).  More  recent 
protocols  such  as  Kermit  transmit  data  in 
1024-byte  or  even  larger  blocks. 


Video  Banks 

[  am  in  the  process  of  writing  an  arcade- 
style  game  for  the  64  which  uses  both 
sprites  and  hi-res  grapliics.  Unfortu- 
nately, 1  have  more  than  50  sprite 
shapes,  so  the  shapes  and  the  hi-res 
screen  cannot  be  located  in  block  zero.  [ 
haven't  been  able  to  find  out  how  to 
move  sprites  and  the  hi-res  screen  to 
block  one.  The  screen  memory  and 
character  memory  must  be  moved  also. 
Do  the  sprite  pointers  change  from 


2040-2047  to  18424-18431?  Since  my 
game  is  in  machine  language,  the  place- 
ment of  BASIC  is  not  a  problem.  Can 
you  help? 

Dean  Kreutzer 

The  VIC-U  video  chip  handles  all  graph- 
ics, including  sprites,  hi-res  screens,  char- 
acter shapes,  and  screen  memory  for 
ordinary  characters.  This  chip  can  only 
"see"  16K  at  a  time,  so  you  can  choose 
from  four  video  banks: 

bankO:  0-16383 
bank  1:  16384-32767 
bank  1:  3276S-4915I 
bank  3:  49752-65535 

W/icH  you  switch  to  a  neio  video 
bank,  all  video  information  moves  there.  If 
you  have  a  character  screen  at  locations 
1024-2023,  with  sprite  pointers  at 
2040-2047,  and  you  move  the  video  to 
bank  1,  Ihe  new  sprite  pointers  will  be  lo- 
cated at  1S424-18431. 

To  switch  to  a  nao  bank  in  BASIC/ 
use  the  following  lines  (where  BANK  is 
Ihe  bank  number): 

POKE  56578,  PEEK(56578)  OR  3 
POKE  56S76,  (PEEK(565761  AND  252)  OR 
(3-BANK> 

The  machine  language  equivalent, 
assuming  you  want  to  switch  to  bank  1,  is; 

LDA  56578 
ORA  #3 
STA  56578 
LDA  56576 
AND  #252 
ORA  #2 
STA  56576 

You  won't  be  able  to  print  to  Ihe 
standard  text  screen  unless  you  also 
POKE  648,  (PEEK(648)AND63y  OR 
(BANK*  64).  m 
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And  you  don't  even  have  to 
leave  your  room. 

The  Russians  have  The  Doomsday  Papers^  locked 
deep  in  a  Siberian  stnmghold.  With  them,  they  can 
bring  the  world  to  its  knees. 

TItc  U.S.  government  needs  your  help.  Using  their 
satellite  yon  can  get  into  the  complex  with  your 
computer.  AH  yon  have  to  do  is  locate  the  combina- 
tions to  the  safe,  find  and  open  it,  and  get  llie 
documents  out. 

Sounds  simple  enough.  UnforUinately  it's  not  that 
easy  There  are  \ideo  cameras  and  monitors  to  be 
avoided.  Gii;ird  patrols.  And  something  called..  .Tlie 
Annihilator.  Plus,  your  only  map  is  the  one  you've 
got  to  make  while  not  being  discovered  by  all  of 
tiie  above. 

\bur  reputation  got  you  into  tltis  mess.  Your 
hacking  skill  is  the  only  thing  that  can  get  you  out. 
Bon  Voyage. 

For  more-  informiuion  and  the  dealer  nearest  )\>ii  call  800/ 
227-9759  (in  Calilbriiui,  eall  ■(  IS/yfiO-O-ilO)  weekdays 
10:00  a.m.  [«)  ■t;0(>  p.m.  Rieific  time. 


Hacker  11:  The  fJoomsday 
Papers  de.signcd  b\  .Stew 
Cariwrij^lit,  wliu  brou^jit 
you  the  award  winning 
challenge  of  Hacker,™ 


Hacker  II  for  Commodore 
64/128.  Apple  II,  IBM 
re/Pt;jr  and  Tandy  I0()0, 
Amiga.  Atari  ST  and 
Macintosh  computers. 


ACXIVM-SION 

I  ENTERTAINMENT  SOFTWARE 


Commodore  61 128  and  Amiga  arc  trademarks  of  Commodore  Electronics  Limited.  IBM  is  a  trademark  of  Iniemational  Business 
Machines  Corponuion.  'limdy  i.s  a  trademark  of  Tandy  Corporation.  Atari  and  ST  are  trademarks  of  Atari  Corp.  Apple  and  Macintosh 
are  trademarfcsof  Apple  Computer.  Aetiwsion  is  the  registered  trademark  of  Act ivision.  Inc. « 1986  Acti\ision,  Inc. 
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The  Evolution  Of 
Program  Design 


Selby  Bateman,  Features  Editor 

Will  individual  programmers  be  replaced  by  teams  of  program 
designers,  each  with  his  or  her  own  specialty?  It's  been  hap- 
pening  for  years  in  the  mainframe  and  minicomputer  environ- 
ment, and  is  fast  becoming  the  norm  in  the  microcomputer 
programming  world.  As  computers  grow  more  powerful,  soft- 
ware becomes  more  complex — and  programmers  often  find 
themselves  with  too  much  of  a  good  thing. 


Veteran  program  designer  Chris 
Crawford  remembers  leaning  over 
his  KIM-1  single-board  microcom- 
puter in  1977,  trying  to  program  a 
game  that  would  run  in  the  ma- 
chine's 1 K  of  Random  Access  Mem- 
ory (RAM);  that's  1,000  bytes  of  total 
memory — 1/64  the  RAM  of  your 
Commodore  64  and  1/128  that  of 
the  Commodore  128. 

"I  was  sweating  every  bit, 
packing  every  bit;  fitting  it  into 
RAM  was  the  dominant  consider- 
ation," says  Crawford.  "It's  largely 
opaque  to  the  user,  but  program- 
mers have  always  sweated  RAM." 

He  succeeded  in  finishing  the 
game,  and  in  the  process  learned  a 
great  many  lessons  about  efficient 
program  design  and  execution. 

Less  than  ten  years  later, 
Crawford  is  now  working  on  a 
computer  with  512K  of  RAM,  de- 
signing a  game  that  will  operate 
only  on  computers  with  a  minimum 
of  256K  of  memory.  That  mush- 
rooming growth  in  available  mem- 
ory is  the  trend  that  Crawford  says 
has  most  dramatically  affected  his 
work  and  that  of  every  other  pro- 
gram designer  today. 


Running  Away  From  Us 

At  the  same  dme  that  he  and  other 
programmers  are  enjoying  this  ex- 
panded memory,  Crawford  issues  a 
warning:  "Basically,  the  hardware 
is  running  away  from  us," 

To  understand  that  cautionary 
note,  consider  Crawford's  own  his- 
tory in  the  programming  busi- 
ness— a  tenure  that  surpasses  that 
of  most  other  programmers  in  dura- 
tion and  success. 

After  working  in  the  impossi- 
ble space  of  IK  in  1977,  Crawford 
moved  up  to  8K  in  1978  with  his 
first  commercial  game,  Tatiktics, 
then  jumped  to  the  then  unheard- 
of  16K  in  1981  with  his  popular 
game.  Eastern  Front.  Another  game, 
Excalibur,  was  created  in  1983  to 
run  on  a  machine  with  48K,  His  re- 
cent highly  acclaimed  Balance  of 
Power  requires  128K  of  memory. 
And  now  he's  in  the  midst  of  de- 
signing a  game  that  requires  256K 
to  operate. 

In  the  days  when  he  had  litde 
RAM  to  work  with,  Crawford  dis- 
covered what  many  other  program- 
mers— professional  and  amateur 
hackers  alike — have  since  learned. 


When  you  want  to  squeeze  a  good 
program  into  a  small  space,  you 
have  to  write  your  programs  in  ma- 
chine (assembly)  language. 

So-called  high-level  languages 
like  BASIC  and  Pascal  are  fairly 
large  programs,  which  use  up  a  lot 
of  memory  themselves.  So,  Craw- 
ford and  many  others  studied  ma- 
chine language,  and  discovered  the 
thrill  of  communicating  one-to-one 
with  the  computer.  While  the  task 
was  not  a  simple  one,  the  programs 
were  small,  fast,  and  elegant. 

But  when  Crawford  began  to 
climb  up  to  computers  with  larger 
memories,  he  quickly  found  a  dif- 
ferent problem. 

"In  small  machines,  you  had  to 
work  in  assembly  language  to 
accomplish  much,"  says  Crawford, 
"But  when  we  got  to  48K,  it  got  a 
little  rough  to  do  everything  in  as- 
sembly language. 

"For  me,  the  big  transition  was 
going  to  128K  in  Balance  of  Power.  I 
worked  in  Pascal.  It's  difficult  to 
imagine  someone  writing  a  128K 
program  in  assembly  language.  Al- 
though people  do  it,  it's  very  hard." 

The  Real  Problem 

And  something  else  began  to  hap- 
pen. A  few  programmers  noticed 
that  the  extra  memory  was  making 
some  programmers  lazy — wasting 
all  of  that  formerly  precious  memo- 
ry by  writing  sloppy  code.  For  ex- 
ample,  a  word  processor  that 
previously  would  have  been 
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squeezed  into  20K  when  written  in 
machine  language  might  now  be 
written  in  a  high-level  language  like 
C,  taking  up  lOOK  or  more  of 
memory. 

But,  says  Crawford,  that's  not 
the  real  problem.  All  of  this  extra 
memory  is  cheap.  It's  the  quality  of 
the  program  itself  that's  suffering 
today,  he  adds. 

"Wasteful  memory?  That's  not 
so  much  a  problem.  I)o  you  waste 
paper  clips  in  your  office?  Big  deal," 
says  Crawford  with  a  laugh.  "The 
more  serious  problem  is  that  pro- 
grammers have  had  problems  ad- 
justing to  the  new  RAM  sizes,  and 
using  them  effectively," 

When  it  comes  to  today's  pro- 
gram design,  Crawford  is  con- 
cerned with  what  he  calls  the 
difference  between  meat  and  meat 
extender.  In  earlier  days,  a  30K  pro- 
gram might  have  had  12K  of  actual 
program  (the  meat)  and  18K  of  data 
(the  meat  extender).  Today,  Craw- 
ford is  seeing  programs  with  40K  of 
real  programming  and  500K  of 
meat  extender. 

"They  spend  a  lot  more  time 
throwing  little  nothings  at  the  user, 
but  the  programs  aren't  much  dif- 
ferent. Programmers  arc  shoveling 
a  lot  of  filler  into  their  programs^ — 
meat  extenders." 

On  the  happier  side  of  this 
equation,  Crawford  sees  this  as  a 
temporary  aberration.  But,  one  that 
will  change  over  time  only  slowly. 

Emerging  Design  Teams 

How  are  commercial  program  de- 
signers coping  with  this  problem? 
For  several  good  reasons,  the  enor- 
mous changes  in  available  memory 
and  much  more  powerful  and  flexi- 
ble computer  systems  have  given 
rise  to  software  design  teams.  Pro- 
grammers, graphic  artists,  testers, 
project  directors — all  work  together 
to  create  the  best  possible  program. 
These  teams  also  use  a  host  of  pro- 
gramming tools,  usually  built  up 
through  earlier  projects,  which  be- 
come a  virtual  library  of  program- 
ming tricks  and  timesavers. 

Sid  Meier,  who  has  designed  or 
directed  the  design  of  virtually  all  of 
Micro  Prose  Software's  popular  sim- 
ulation and  strategy  games,  says 
that  MicroProse  uses  an  interactive 
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The  excellent  visual  effects  in  sucli  Epi/x 
computer  games  as  Summer  Games  ]1 
are  created  by  computer  art  director 
Michael  Kosaka  and  his  team  of  four 
artists. 


Although  Sid  Meier's  popular  flight 
simulators  and  air  combat  software  have 
been  based  on  his  oivu  development 
libraries,  he  started  from  scratch  when 
creating  the  screens  for  the  MicroProse 
submarine  simulation.  Silent  Service. 


Gorry  Kitchen's  GamcMaker  package 
includes  a  SpriteMaker  among  its  arsenal 
of  progratmning  tools  for 
nonprogrammers. 


development  language  that  includes 
many  proven  machine  language 
routines  and  that  was  created  inter- 
nally for  the  company's  own  use. 
This  library  of  development  tools  is 
composed  of  building  blocks,  every- 
thing from  a  static  background  to 
sound  and  sprite  programming  rou- 
tines from  earlier  games  the  compa- 
ny has  produced.  "It  lets  you 
develop  interactively  without  the 
hassles  of  machine  language." 

Meier  is  responsible  for  such 
hits  as  Solo  Flight .  F-15  Strike  Eagle, 
and  Silent  Service,  in  addition  to  de- 
signing the  company's  Command 
Series  of  strategy  games.  He's  been 
a  part  of  many  changes  that  have 
made  his  teams  of  designers  more 
effective. 

"For  instance,  the  standards 
and  levels  of  artwork  required  have 
improved  dramatically,"  he  says. 
"Generally  today,  you  need  an  art- 
ist, or  someone  competent  to  do  the 
graphic  part  of  the  program." 

Another  example  of  shared  re- 
sponsibilities is  the  MicroProse 
Command  Series,  including  titles 
such  as  Crusade  in  Europe,  Conflict 
in  Vietnam,  and  Decision  in  the  De- 
sert. While  Meier  may  do  much  of 
the  actual  program  design,  it's  Mi- 
croProse resident  historian  Ed 
Bever  who  conducts  the  research  to 
make  sure  that  the  final  product  de- 
sign is  as  accurate  as  possible  in  a 
game.  They  work  as  a  team,  bring- 
ing together  talents  that  would  be 
difficult  to  find  in  just  one  designer. 

The  Feel  Of  The  Game 

At  Strategic  Simulations  (SSI),  a 
leader  in  strategy  and  fantasy 
games,  the  development  teams  are 
a  mixture  of  talents  as  well.  For  ex- 
ample, Paul  Murray  worked  with 
co-designer  Keith  Brors  to  create 
the  fantasy  game  Wizard's  Crowu. 
The  approach  they  took  with  that 
game  is  similar  to  any  program  they 
might  tackle,  says  Murray. 

"The  first  thing  we  do  is  to 
come  up  with  what  we  want  the 
game  to  do,  what  the  feel  of  the 
game  is.  And  then  we  write  the 
rules.  The  emphasis  from  the  start 
in  Wizard's  Crown  was  on  tactical 
combat, 

"We  came  up  with  the  basic  al- 
gorithm, tested  it  to  see  if  it  worked. 
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Frankie  have  sent  you  over  60  t4!|H^H|t  This  combination  awards  you 

journey  from  Mundanesville  throt^!HB^  requirement  (99%  a  complete  puiau,,, ,» 

Pleasure  Dome.  Taslts  ranging  from  the  search  for  the  Speciai  Door  -  ttie  Door  lo 

triviai.  to  heroic  teals  of  skili  and  inleiiigence.  the  Ultimate  Experience  -  the  heart  of  the 

Whenever  you  complete  these  ctiailenges  a  Pleasure  Dome, 

bar-chart  will  show  your  increase  in  the  ^' 

various  elements  of  your  pefsonaiity  and  ' 

^"^    sure  points  will  beawarded r'"'"' 


on  the  Bar  Charts  (when  (he  word  B 
light  up  above  the  personality  factors, 
and  achieve  a  score  of  87,000 
Pleasure  Poinis. 

"•Best  adventure  game  1SS5"        ^ 
\jCommwtote  Computing 
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COMMODORE 

c^uTiStss  1-800-468-9044 


COMMODORE 

ON  SALE  NOW  !! 
1670  ...  $129.95 


C128 

1571, 1572  DRIVES 
1902A  MONITOR 
1350  MOUSE 
1700,  1750  RAM 
EXPANSION 


CALL 

NOW 

FOR 

LOWEST 

PRICES 


SAVE  A  BUNDLE  ON  A  BUNDLE 

PACKAGE  DEALS  AVAILABLE 
CALL  FOR  DETAILS 


COMMODORE 


Now  bundied 

with  GEOS  and 

Ouanirum  Link!! 

Slill  compaKbls  with 
all  CG4  programs  It 


CALL  FOR  OUR  LOW  PRICE!! 

15410  DISK  DRIVE!! 
OUR  PRiCE....$CALL 


CMS 

Wb  ate  a  Commodoro 
Authorised  Service  Con  lor 

General  Acct  System 

lor  the  CI  28  in  128  mode 
IncluiJes  "  General  Lodger    . 
Accts  ner:;eivatse  n  B  Ikng 
Stater;ients  :.:  Accts  Payable 
I;  Check  Wiilrng  G  Job 
Gosling  n  Payroll 

TOTAL  PRICE   $129.95 

Out  D(  warranty  repair  rates: 

C-6A M9.95 

1S41 J79,9S 

C-12S,  1671   SCALL 

1541.1571  aliBn S29.95 

prices  Include  all  parts 
and  labor,  30  day 
warranty,  and  UPS 
relurn  ground  ehtpplng 

COMMODORE  123  SOFTWARE 

For  1 28  in  1 28  or  CPM  modes 


WORD  PROCESSORS 


JANE 

VlZAWRtTE  128  .. 
WORDPRO  128,, 
PAPEnCLiP 


„  »3i»5       PERFECT  WBtTER,., 


Jtt.S! 

„,.„  jjr.ta 


PAPERBACK  wnrrEn  t2S tCALL 

n-EET  SYSTEM  ItWipWsr,..-  M7.1! 
FVEET  SYSTEM  til  vlsr*t«i 


PAPEHCUP  w<'B{wnp«c)t, «» 

„ ICALL 

WOPDWniT£F^mv*^i{»Htr 
SPREAD*5HFFT*^ 

SUPERSCRIPT  IIS 

,  tsLta 

EPYXIMULTIPLAN 

PERFECT  CALC,™ „. 

,.  SCALL 

5WlFTCALC1!8w,'sito«a^ 
PAPERBACK  PtJUJNER  tU 

H»,S5 
.•CALL 

DATABASES 

PROFILE  1!8 


PERFECT  FILER 

DATE  MAHAQER  129,. 


,H..  t59.?S       PAPEnSACK  RLEfl  t2a  „ 

..,.  JCALL       SUPEHOASEISB. 

.,.,  tCALL 


,.  JCALL 
. ICALL 


MISC12S  SOFTWARE 

MiASTAB  lla  , „ tCALL 

MACH  12» ._.._ atM 

MATRIX  l/om  Prog.  Pi^mt^ J47,«S 


DESK  MAHAOEH  tM tM-IS 

C  POWER  IM  IHim  Prollna  .„„.  t]>,g9 


\^ 


OAME  OALLERY     ,'iH 

£ducatiQ,i3l  Soflwarfi  too! 

All  Games  siochetl  for  ijuIeIi 

siilpll!  Gaftifis  work  on  64  of  126 

in  ^4  mode 

BEST  SEtilNG  MHES 

LfaderSoard  3-29.95 

Bard's  Tilr; S32.95 

l;Ord  ol  Conquest S24.9i 

Fflglii  Mission  Pinball  ....  Icali 
llitchtiikjfs  gijula ....  S22.96 
F- 15  Strike  Esijle        .,121.95 

Karaieka ii9.9S 

Kunj  Fu  (Spinnaker) Scill 

Flrgtit  Sirrutalor  II 132.95 

FSIIScenerytlisks....  115.85 

Jet S29.95 

Microleagiia  Baset>all. . .  £27.^5 
Mtt;r(}leagLia  ganeral  manager 

disk S27.95 

Mi  cm  league  19B5 

teams S15.95 

Ht>bbil Icali 

Sargon  III  &37.96 

Fish!  Nitjnt S21.95 

Carmer*  SarKjIsgo,, SCALi' 

HCCESS 

Beaci  Head S24.95 

Bead  Head  2 S29.95 

Leader  Boafrl  Tijurn.        21695 

accola.be 

Dam  Buster S£2  95 

Figtil  Night S22.9S 

Hard  Ball S22.95 

taw  ot  ttic  V/esI S2J.95 

I'SI  i  lr.5ili.ng  co S22  95 

ACTIVIS10N 

Alcaiar S19.95 

Boijowed  Time S19.95 

Compuler  Firewi>rks 

Celebration  519,95 

CcuntrJtjwn  to 

stiutdown S19.95 

Fast  Tracks  Slot  E^r 

Const 119.95 

Garry  Kilctieo's 

Gamemaker ..,.,..,  124,95 

Ghdslbusiers ...  124.95 

Greal  Amer  fiH 124  95 

Hacker 119.95 

LitHe  Computer  People .  424,95 

Master  Of  Lamjjs S19.95 

Mindstiadow 119.95 

PitfaN  II:  Lost  Caverns. .  S19.95 

Stijce  Stiutfe S1995 

AVULON  HILL  '3 

Sup(rb,r)«  Sunday  526.95 
Team  Di;k  (or  SS       .    S16  95 

Championship  Lotje 

(lunntr 524.95 

Lode  flunner   524.95 

Ml-SiC  Shoo £29.95 

SLUE  CHIP 

Baron S?4.9a 

Mil;iopa-re     524.95 

Tycoon  524.95 

COMMODORE  ,3 

Bky  liavfl  .  52?. 95 

ELECrnONtC  ARTS 
Aovcmurc  Coistr  S27  95 

Afcnoo $16.95 

Archon  2 127.95 

Boulder  Oash SIB. 95 

Carriers  at  War J37.95 

Europe  Abl3;e 137.95 

Hard  Hat  Mack 113.95 

Heart  ol  Aliica 124.95 

Mail  Order  Monsters . . .  124.95 

Movie  Maker 127.95 

Music  Const.  Set 117,95 

Pinball  Coon,  set  ....    116.95 

ftacing  Desli 12195 

Reach  (or  tiis  Slats. . . .  132.95 

Ftealm  ol  Possib I1B.9S 

Seven  Cilies  o(  t3o:ti . . .  12<.95 


525  95 
525.95 


126.95 
126.95 


Sky  Fo« 124.95 

Soltware  Golden  Oldies.  516,95 
Touchdown  Faottiall  ...  522.95 

Ultima  IV 545.95 

1  on  l.'Dr.  J-Biid  524.95 

DATA  EAST 
Karate  Champ 
Kung  Fu  master 
■  EPYX 

Summer  Games 
Summer  Games  I 

Temple  Trilogy 129,95 

Winter  Games 127,95 

World's  Greatest 

Baseball 124,95 

World's  Greatest 

Football 128,95 

World  Karate  Cha  122.95 

■PBICES  DM  OTHER 
IDUCTS.,    . 

iNFiJCami^^^K 

Cui  Throats S22  95 

Deadline 126  95 

Enchanter $25.95 

Inddel  S2995 

Planetfall 125.95 

Sorcerer 129.95 

Spellbreaker; 129.95 


Suspect 529.95 

Wishbringer 125.95 

Wiincss S25.95 

2ork  I  S22,95 

ZorkU S26  95 

Zorklll 526  95 

IKVISICLUE  BCOKS  FOR 

ANY  INFOCDM  GAME.  16.95 
MINOSCAPE 
6aiii(  SI  reel  (dusii; 

Wnter     127.95 

Bank  Street  Storybook  .127.95 

Castle  Clobbei 118.95 

Hallay  Project 127.95 

inOiana  Jones S22.95 

Quake  minus  one 117.95 

Shaifowlire 117.95 

Tfie  Perfecl  Score:  Prep  for 

Sal 149.95 

Tfie  Lords  of  f^idnigm  ,  117.95 
'CALL  FOB  PRICING  ON  OTHER'-! 
dfllND SCAPE  PRODUCTS  ' 

MICROPROSE  '. 

Acroiel       524  95 

Crusade  in  Europe 527  95 

Decision  in  the  Desert. .  S27  95 

Gunstiip 524.95 

t^onllict  in  Vietnam Seal  I 


wtco 

8osa $13,95 

Bat  Handle $18.95 

Three  Way SCALL 

SPECTRA  VIDEO 
Quick  Shot S6.95 

JOY 
S  J  STICKS 


C'S4  BUSINESS  AND 
C-64  WORD  PROCESSORS 

Paperback  'fcVri:^r. .   .         Sea:: 
Paperback  Wriler 

Dir:t!Onary 119.95 

Bank  Street  Wriler Scall 

Bank  Street  Speller ... .  134.95 

Cui  a,  Paste(EOA) S1795 

Foni  Master  li 534  95 

Wordoio64 S36  95 

Spellpro64 132  95 

WordPro  3 +  ,'64 114  95 

Fleet  System  II  Scall 

Paperclip 537.95 

Paperclip  iv.'spellpack . .  549.95 

Mirage  Prot  WP 136.95 

Trio   Scall 

Word  Writer  64 

w.'speiier 134,95 

Kid  Pro  Ouo  .  ...  532.95 

C-e4  DATABASES 

Oanli  Slreel  filer 534,95 

Consultant 13995 

Mirage  w.'Report  gen  . .  136.95 

Prol:1e61 S36  95 

Data  Manager 519.95 

CjM.SRliADSHEEIS;    ,, 
Paperback  Planner  64 ... .  Stall 

Via5lar84  579.95 

Piacitcal(il)  or  (t) Icatl 

CaM 139.95 

Hes  Muitlpian 129.95 

PS,  The  Projiammable 

Spreadsheet J19.95 

Swiftcalc  64 

w.'Sideivays 139.95 


PRODUCTIVITY 

Sideways 519.95 

Ca'c  Result  Adv  fd  c)      557  00 

Freeie  Frame E39.95 

Numeric  keypad  134.95 

5  SiOl  Ort.  eip      154.95 

S'more  Basic         ...    149.95 

PROLINE 

GT-l  .122  9.5 

fast  save,  fast  load  cartridge 

C  Po'wor.  C  compiler Scall 

CADPIC    S36.95 

CasHBoi 136.95 

WordPro  64 136.95 

Spellpro  64 132.95 

Profile  64 S32.96 

PAL  64 132.95 

POWER  64       .        .        132.96 
100iB0XM......V..149;9S' 

UTIUriES 

tilerlin  64  .  ...    134.95 

fast  Load 124.95 

Vorpal  fast  loader Seal! 

Ouest  Stat  manajet. . . .  S34.95 

Pal  64 S32.95 

Power  64 132.95 

Toolbo>c64 159.95 

CSM  1541  align S34.95 

Mach  5 S24.96 

MachUS lean 

C  Powei 169,95 

Simon's  Bss'C  139,95 

,€•64  INTCSRAHD  PACKAGES 

VirastarBK 579.95 


Hellcat  Ace  , . 
Kennedy  Approach 
NATO  Commander  . 
SitenI  Service 


521.95 
.  124.95 
.  124.95 
.  124.95 


SofoFligtil 124.95 

Spitfire  Ace 121.95 

Top  Secret 124.95 

RADAFI50FT  iSt 

Maps  US*  ...  534,95 

Maps  Europe  .  534.95 

Woilfl  Mips.  .  J34.95 

.HANtiotK  ms^^^ssMi 

Garfield 117.95 

Garfield  Ooubte  Dares..  117.95 

Snoopy' s  reading 

machire , S17.95 

Snoopy's  skywriter  . . .  SI  7.95 
Snoopy 's  wriler  ,  .  ,  ,  SI  7  95 
SIMON  a  SHUSTER  '^ 

G  I.  Paper  Airplane  const .  ScatI 
JK  lasset's  Income  Tan 

guide  S39.95 

Kermil's  Slory  Maker  . .  S19.95 
NY  Times  Crossword  Puzzle 

Vol.  1  or  2 114.95 

Spy  Homer  ....  $31 .95 

Star  Tiek-Kobajasn'.  a:t.  S29.9: 

si^etntiM  iHauffl:^i«i«w£ 

Gjto       . .   , . .  ^11 

Adventure  Creator $22.95 

Alphabet  Zoo         ....  116.95 

Cosmic  Combal       loan 

Delia  Dtawrnj  . . .  119.95 

Facemaker 119.95 

He^  Diddle  Diddle 116.95 

Homework  Helper Seal 

In  search  amazing  thing  516.95 
Snooper  Troops  I  or  II  SI  6.95 
SPHINGBSARD 

Early  Games S26.95 

Easy  As S29.95 

Piece  ol  Cake  Malti....  126.95 

"call  forprTcIng  on 

all  strategic 

simulation  games 


irio 

Homepack   ... 
MISCELLANEOUS 

Estate  power  supply  for 

C-64  154.95 

Koaiapad 159.95 

Koala  Gibson  Light  pen  149.95 
Nav?rone  3  Slot 

enpa.nder    S2?,95 

.GRAnflCsZ^aMIHm 

Pnnt  Shop S25.95 

Print  Shop  Companion  ,  S24.95 
Graphics  Library  I, II. Ill,  S16.95 

Newsroom 134.95 

Clip  Art  I 119.95 

Clip  Anil .    Icali 

CADPIC 132.96 

Screen  Dumper  64         St9.96 

Nnwsroom 134,95 

Graphics  Expansion.,,,  SCALL 

Clip  An  I »19,9S 

Clip  Ad  II (CALL 

CADPIC $32,95 

Screen0umper64,,,,.  $19,95 

Financial  &  Accounting 

Soflsync  Pars.Acct $32.95 

Cont.Home  Ace! 146.95 

Timewks General  Lodger,  A^ 
A*?,  Payroll. Invent.,  140,95/EA 

Cashboii 136,M 

Timowks.Eloct  Chkt*.,,  $19,95 
TLmowksMcnoyMgr....  $19.95 
Typing  AMi  "'M 

Typing  Tulorlll $29.95 

Keys  to  Typing $19.95 


TUSSEY  COMPUTER  PRODUCTS 


P.O.  BOX  1006 

STATE  COLLEGE.  PA  J 6804 


LASSIFIEDS 


INFORM  AT  f  ON  AND 

PA  ORDERS  814-234-2236 


OPEN  9-S  Mon-Fri;  10-5  Sat  EAST  COAST  TIME 


GEOS 

C64  COLOR  VERSION 

$CALL 
I       PRINTERS 


Ulil, 


Primmaster 539,95 

ArtGalfery SCALL 


Epson  Printers  i  frw«rr»nf^ 

LX-ao $119 

HDiTiawrltar  ia tCALL 

fX-eS _ _..  W59 


FX-2M.... 
RJC-iDQ.... 


.„™ SCALL 

1299 

D^X■^  a __, SCALL 

MS-aO  INKJET..,. (CALL 


SOLUTION 
UNLIMITED 

Icon  Facloiy $29.95 

Billboard 

Maker $29.95 


^     DISKS     ^ 

per  box  of  10 
BONUS  DISKS 
SS'DD  S7,45 

DS.-3D  $7.95 

MASHUA  DISKS 

SSDD.  sa.as 

DSDD  «.4S 

TUSSCV  DISKS 

SS'DD  , 
DS/DD. 


JB.4S 

se.95 


^ 


PANASONIC 

a  yR  WARRANTY 

1091  ...S229.00 
1080  ...$199.00 

1(SS tCAU. 

159J KAU 

3131  Ouaywt>*^    ....fCALL 
31S1  Dai^rwhrn  .SCALL 


•JUKI 

iLl.4a53iri'igtv.wrjM^ 


PRINTER  TYPEWRITER 

2200 S2&4 

D.i3:5-,v»^eeiPni^ef  Portatsie 
T,peAr(er  Su-il  m 
C-:''c>cloo  T,ipp 

PRINTEHi 

6000P JCALL 

6100P 13*4 


[ 


EfHANOm 

zooo. 

$159   D^ 


Brwl*rbun()  Prini  ^hap  (JS.BS 
Prinl  Shop  Comp*niort    ni.ii 

I.  II  prill |1S« 

120  »h*«1  CDlpr  P4p*f  r«iHl 
'^  rwj.'itlw*.  "1  aet^J..  MM 


80  Column  Board 
far  thB  C-64 

Only  $39.95 

Tr.o  DaM  SO  XL'Sa  m  an 
60  column  cord  Ihfll  p'UQS 

»ni[5  'ha  back  ol  your  C'64 
RecammencJuso  wilh 
monoc  hrorne  , 
monitor. 


HX-10 

CS^  1st  prc^  ^nd  (^«1Ji^ 

HL-10C SCAtL 

SL-IOC  or 

SG-IOC «!6 

Commodore  'f«l> 

S0-1S ...M64 

SD-10 U13 

sD-ts m» 

POWERTVPE  . . .  .tSiO 

IBcpi  tJuiiywMtft.^1 
Sn-10.  SR-15  ..SCALL 


SAT  Preparetlon 

Wiin  ll'l-Vii'i!l 

SAT  Score  Irrtprowmeni 
Svatam $».as 

'"iigdaf  Pr>p«rAl-(^  1.7  M#lh  |l«*4 
•lyj  camp  VDCJdUar^  OuinliHtive 
CnnntuiriHyii   and  WrfQ  CiF.±Cil«'n 

SAT  PraOlet 

Test J17.95 


PRINTER  PACKAGES 

all  packages  work  with  C64  or  C 1 23 
GclhWd?      nx-\!l  i  %ltK  Sup«rgnphiii  .       $269.95 
SlE^ir       NX'10  A  XiIK  5up*rgilt>hll  jr..  S259.9S 

PANASONIC 

1  Ci$t  &  Xvtec  SuptrgripMi > .  .  <  |2n.0S 

lOflD  A  Xotec  Sup#rgr*pWK  |f ...faafl.M 

PBChA^ta  AvdllAb!*!  All  pr4(it*ri  in(«rrACH. .  .cill  tot  dvlpllil 


SALEItl 

CiHWNl  l*l(rr,  A,rc*rHi  I'lj-iW*, 

AiiiDuoj  i(n.<iT»blii,  l'i|rrk>^. 

Irr'vMiiirry:  roraniriii' iinn  1*.1£4 

MlPUfTrieTii:  T'll^t'  NrL>^4U-j^  i'H* 

or  W^rJiKii  ft.'H 

$19.95/EA 


MODEMS-  MODEMS 

VOLKSe480  ■■■  !.-.  :  S1I4,9S 

WESTRIDGE  6420 .SSV.95 

MBO  3K  iK5B«U3.„t1 30.95 

MESSENCER S42.95 

lfi70 ,.i157.9S 

laeO SCALL 

MITEY  MO »S9,95 

VIP  TERMINAL S34.9S 

VIOTeXTeRMINAL..S23  9S 
Comiiuserve  Staner  Kll  ..S19  95 

Ptsyml  Stirter  Kit S149S 

MASTER  MODEM  S39  95 

I'*,  uiJCi  t>>^   JS"?"^     On'^r-..'-i^'->f  time 


MONITORS' 


c 


SEIKOSHA 

SYRV/ARRANTY 

SP-IOOOVC S1 79.00 

SP-10D0A  or  SP-10001 ..  SI  99.00 


Printer  Closeouts! 


IVEC8027A 

1Q5CPS    F'ii:H]n  4-%^  tfMlor 
re«5  A'cfks  hViSh  Pr.nr  S.N5P' 

$139 


COMREX230...S119.95 

CfimrtvMora  Fl*ad/  .    3  morin 


PRINTER  INTERFACES 

O-WIZ Wfl*J 

UW150  H4K  Qutttr  »CALL 
CtrdCQ  Sup»r  G..,  ICALl- 
X«1:K  Sup«rOfiphU  ICALL 

X*tK  Jr ,...  U99i 

Grp^p4«r  CO UJti 

TymMC  ConntcHon   U7.Q9 


SUf^ER  GHAPHIK     <^l^f 
!,*:•■   fV  ^K    Si. ""I     flO*rt 

i  rowtii  pnet 
SUPEfiORAPH^K  ir 


/■ 

COMPOSITE  COLOH 
ffi^Mai  S550 

SAKATASC-IM 

TAXAN220 

5149.00 

$149  00 
S169  00 

U'  S*twM(]  Vow.  mro  mwlf 

MONOCHHOMt 
ZENITH  1220  1 2- (lai  amber  . 

ZENITH  1230  GREEN 

GOLDSTAR  i2'mBaiumre5 

arr-berorflioon  

PANASONIC  120  1 2- amBer. 

S94,.00 

S94.00 

$79  95 

S79  9S 

NECt2!05  ambler  w/sourtcf    .... 

..SB9.95 

CAHDCO  12&1I0  cable 

$  995 

c  1  a  B  M  ccrf^tsu*  ™'«cr«3pit»  «»f#* 

RGB'COMPOSiTE  for 

(hei2B 

MAGANAVOX  856Z 

.  J287  tX) 

THOMPSON  3651 2VC 

PANASONIC  DTI  SIM.,, 

atrt\  p.k,«  &  Pir^i^rii:  r#i<dc.lily 

$274  95 

$250  DS 

Software  orders  over  $50.00  will  be      ^ 
shipped  FEDERAL  EXPRESS  (yes,  even 
with  these  prices) 


Vou  only  pay  TCP'S  standard 
shhppirig  cba/ge  ol  S4  00  per  order 
This  Otter  also  vain)  on  peripherals 
ar>d  accossoiics  under  S  pounds 
Orders  arriving  be  lore  1 1  00  AM  our 
time  Mill  be  shipped  oul  iame  cay  * 
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then  started  doing  the  general 
stuff,"  he  says. 

While  Brors  worked  on  the 
characters  and  the  data  surround- 
ing them,  Murray  concentrated  on 
working  out  the  combat  situations. 
Later,  the  two  put  together  what 
they'd  worked  out  individually,  but 
the  entire  process  was  one  of  con- 
stant interaction.  Even  SSI  Presi- 
dent Joel  Billings,  who  has 
extensive  experience  as  a  war 
gamer  and  a  game  designer,  gets  in- 
volved as  a  tester  and  fine-tuner  in 
the  SSI  development  process. 

Computer  game  enthusiasts 
today  usually  demand  exceptional- 
ly well  developed  color  graphics. 
To  answer  that  need,  one  of  the 
changes  in  program  design  is  the 
emergence  of  the  art  director, 
whose  job  it  is  to  make  sure  that  the 
computer  graphics  are  as  effective 
as  possible.  At  Epyx,  a  company 
known  for  its  graphically  excellent 
action  games,  Michael  Kosaka 
serves  as  art  director  for  computer 
graphics. 

Managing  a  staff  of  four  other 
artists,  Kosaka  works  with  individ- 
ual project  managers  and  program- 
mers, trying  to  get  the  right  mix  of 
graphics  and  game  play.  Like  a 
number  of  other  companies,  Epyx' 
designers  build  many  products 
with  in -house  development  tools. 
Kosaka  even  has  a  set  of  graphics 
tools  that  let  him  create  any  images 
he  wants  without  having  to  be  an 
expert  in  machine  language. 

Thrashing  Things  Out 

"I  think  my  goal  is  to  try  to  get  the 
absolutely  best  images  I  can,"  he 
says.  And  he  admits  that  part  of 
what  he  likes  most  about  his  work 
is  "thrashing  things  out  with  the 
programmers,  working  with  them, 
pushing  and  learning  from  them. 

"It's  very  interesting.  We've 
found  a  nice  blend  of  give  and  take, 
and  it  works  out  real  well." 

Kosaka  also  works  with  pro- 
grammers who  may  be  hundreds  of 
miles  away.  As  a  game  designer  and 
an  artist  himself,  he  sends  samples 
of  sprites  and  storyboards  to  the 
programmers  for  their  development. 
Then,  once  the  programming  itself 
has  started,  Kosaka  and  the  pro- 
grammers go  back  and  forth  decid- 
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ing  what's  possible  to  accomplish. 

He's  seen  the  way  that  today's 
computers,  especially  the  Commo- 
dore 64,  can  produce  results  far  be- 
yond what  programmers  just  two 
years  ago  felt  were  possible.  "It's 
fascinating.  It's  the  same  basic  ma- 
chine, but  a  lot  of  new  things  are 
going  on  with  it.  And  a  lot  of  that  is 
experience,  hacking  away  at  it." 

Garry  Kitchen  is  another  suc- 
cessful program  designer  who's 
made  a  transition  from  working 
alone  to  working  with  a  co-designer. 
After  creating  Activision's  The  De- 
signer's Pencil  by  himself.  Kitchen 
began  work  on  what  was  to  become 
the  popular  GameMaker  program. 

GameMaker  is  a  package  that 
lets  the  nonprogrammer  create 
workable,  stand-alone  action 
games,  including  sprites,  sound  ef- 
fects, music,  and  background 
scenes.  Just  as  commercial  program 
designers  now  use  their  own  devel- 
opment libraries  and  refined  tools, 
GameMaker  lets  the  nonprogram- 
mer have  much  the  same  thing — 
only  less  powerful, 

"The  GameMaker  code  is  prob- 
ably 150K;  it  takes  up  almost  all  of 
one  side  of  a  disk,"  notes  Kitchen. 
Since  GameMaker  is  essentially 
composed  of  five  separate  sound 
and  graphics  modules.  Kitchen 
brought  in  programmer  and  musi- 
cian Alex  DeMeo  to  create  the 
SoundMaker  and  MusicMaker  sec- 
tions of  the  program.  All  five  mod- 
ules must  work  together,  so  Kitchen 
and  DeMeo  had  to  carefully  design 
and  program  each  section. 

"It's  increasingly  difficult  to 
work  alone  with  that  much  memo- 
ry," says  Kitchen.  "You  have  to 
generate  vast  amounts  of  assembly 
language  code." 

Nevertheless,  Kitchen  has  not 
made  the  jump  to  a  high-level  pro- 
gramming language  such  as  Pascal 
or  C.  He  prefers  to  stay  with  ma- 
chine language  despite  the  rigors 
such  a  course  involves  with  large 
programs,  "I'm  always  dedicated  to 
maxing  out  the  hardware.  If  I  write 
a  program  in  assembly  language 
and  someone  else  writes  in  C,  my 
program  will  be  better," 

What's  more.  Kitchen's  current 
project,  a  new  game,  is  so  far  a  solo 
effort,  He  admits,  however,  that  he 


may  bring  in  sonje  help  on  the 
graphics  work, 

A  Monk  In  A  Monastery 

Chris  Crawford  maintains  that 
there's  still  plenty  of  room  for  the 
program  designer  who's  willing  to 
invest  thought  and  energy.  In  fact, 
he's  convinced  that  it's  this  type  of 
programmer  who  will,  in  the  long 
run,  prevail.  And  that  includes  pro- 
grammers working  alone  as  well  as 
design  teams,  Crawford,  who  is 
continually  studying  the  evolution 
of  computer  programming,  is  the 
author  of  the  book,  The  Art  of  Com- 
puter Game  Design:  Reflections  of  a 
Master  Game  Designer  (Osborne/ 
McGraw-Hill). 

"The  fundamental  question 
here  is.  What  is  programming? 
We're  in  the  middle  of  a  transition 
from  one  regime  to  another.  The 
first  regime  is  the  monk  in  the  mon- 
astery copying  a  manuscript— the 
programmer  does  what  the  com- 
puter does  well,"  says  Crawford, 

"The  new  regime  is  program- 
ming as  an  act  of  communication: 
The  emphasis  is  on  what  we  should 
say.  People  will  become  bored  with 
communication  that  says  nothing. 
That's  rather  like  opening  a  book 
that  has  an  illuminated  manuscript, 
but  is  nothing  more  than  'Mary  had 
a  little  lamb' — not  saying  anything. 

"I  take  a  generally  optimisdc 
view  over  the  long  term,  but  less  in 
the  short  term,"  he  adds.  "When  I 
take  the  long  view,  I  can  certainly 
say  that  the  top  ten  products  of 
1986  are  better  than  those  of  1983. 
There  are  a  lot  of  weeds  in  the  gar- 
den, but  they're  not  choking  out  the 
roses." 

Whatever  the  course  of  pro- 
gram design,  it's  obvious  that  com- 
puters will  always  attract  individual 
programmers  like  Crawford  and 
Kitchen.  Even  with  microcomputer 
memories  quickly  approaching  one, 
two,  and  four  megabytes,  there  will 
be  designers  who  prefer  a  solo  ap- 
proach to  programming  tasks.  But, 
just  as  clearly,  commercial  software 
for  microcomputers  is  now  reach- 
ing a  point  where  the  combined  tal- 
ents of  a  group  of  programmers  can 
be  a  potent  force  in  bringing  new 
products  to  the  software 
marketplace.  a 


Better  Than  RISK 


Power -}'ou  know  you  love  it 


You  used  to  play 
RISK  as  a  kid.  Maybe 
you  still  do  some' 
times  —  whenever 
you  can  get  enough 
people  together. 

Did  you  ever  wish 
you  could  play  by 
yourself?  Or  make 
changes  in  the  map? 
Wouldn't  it  be  great 
if  you  could  attack 
North  Africa  from 
North  America?  Or 
Japan  from  Brazil? 

Announcing  Lords 
of  Conquest'" from  Elec- 
tronic Arts. 

It  isn't  RISK...  its  better. 

It's  a  conquer- the -world 
board  game  that  explodes 
with  new  life  and  new  pos- 
sibilities because  it  uses  all 
the  power  of  your  computer. 
Every  battle  is  alive  with 


A  OrtaiStraicgy  Gtimt 
'Five  kinds  ofjaica  to  fighi  wish -hones,  wea- 
pons, boats,  territory ^siiions.  amidties, 

•  File  kinds  of  fitaith  to  fight  for  -  gold,  timbet, 
iron,  coal,  and  hads  cfhoTxs. 

*  For  1-4  players.  M  fun  far  oae  as  it  is  for  four 


music,  color  graphics,  and 
strategic  challenges  impos- 
sible in  a  board  game. 

Imagine... 

...having  an  infinite 
number  of  unique  maps  to 
choose  from,  so  each  game 
is  different. 

. . .  marching  your  armies 
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New  Worlds  to  Cowjiicr 

•  An  in^nilc  iilricrj  o/gflrru;  map!. 

•  Creaii:  ^iir  men,  of  play  any  of  20  ti(i!r-m  maps 
like  Andmt  Rome.  European  Wan,  and  The  World. 

•  The  Mmpuier  can  gentrate  tinlimited  ran- 
dom maps. 


onto  warships  for 
attacks  across  oceans. 
. . .  great  multi- 
player  games,  com- 
plete with  treaties, 
trades,  and  treachery. 
. . .  playing  chal- 
lenging solo  games 
against  an  intel- 
ligent computer 
opponent. 

...  a  built-in  game 
editor  powerful 
enough  to  be  called 
a  "Strategy  Game 
Construction  Set!' 
Lords  of  Conquest.  No 
more  mucking  around  with 
cards  and  dice  and  little 
pieces  of  plastic  that  roll 
under  the  couch.  Nov^f 
you're  free  to  concentrate 
on  more  important  things. 
Like  exterminating  the 
opposition. 


Strategy  Came  Comtrwctton  Set 

•  Variable  game  jelringj— jou  set  the  locations  and 
abtmdana  o/ri»ourc(j,  forces,  and  iramport. 

•  You  deak  the  luA  faaor. 
*4Uf,iUofcompkx\Ty. 

•  9l£«Jj  ofhar\diaxppir\g. 
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To 
#>nnpilers 


Todd  Heimarck,  Assistant  Editor 
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A  compiler  is  a  powerful  utility  that  translates  programs  zvr it- 
ten  in  a  high-level  programming  language,  like  BASIC,  into 
machine  language  that  your  computer  can  understand  without 
first  having  to  interpret  each  step.  Here's  a  beginner's  guide  to 
one  of  the  most  useful  items  in  a  programmer's  toolkit. 


The  BASIC  programming  language 
has  a  buih-in  speed  limit  that  you'll 
encounter  sooner  or  later.  Let's  say 
you've  worked  hard  on  writing  a 
large  and  complex  BASIC  program. 
Perhaps  it's  an  arcade-style  game, 
or  maybe  it's  a  program  to  manipu- 
late 1000  customer  records  for  a 
small-  to  medium-sized  business. 
The  program  works;  it  mns  without 
evident  errors.  But  it's  slow — ex- 
cruciatingly sluggish.  You've  hit  the 
speed  limit. 

The  fact  is,  BASIC  is  not  al- 
ways very  good  at  high-speed 
screen  movement,  such  as  you'd 
need  in  an  action  game.  And  it's  not 
very  fast  at  sorting  large  lists,  espe- 
cially if  there  are  lots  of  strings  of 
data  involved.  There  are  many  oc- 
casions where  a  program  written  in 
BASIC  will  be  excessively  slow. 

Three  Wise  Men 

Let's  say  you  bring  your  BASIC 
program  to  a  local  user  group  meet- 
ing and  ask  the  two  wisest  pro- 
grammers for  their  advice.  You're 
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looking  for  techniques  to  put  some 
more  zip  into  the  program. 

The  first  one,  an  experienced 
BASIC  programmer,  says,  "I  think  1 
see  a  subroutine  that  could  be  re- 
written. And  this  section  should  be 
removed  and  changed  to  a  three-di- 
mensional array.  You  know,  of 
course,  that  this  bubble  sort  is  not 
as  efficient  as  a  quick  sort,  although 
a  shell  sort  might  be  acceptable. 
Yes,  give  me  a  week  or  two  and  I 
could  have  it  running  20  percent 
faster,  I'll  speed  it  up,  Why,  my 
notebook  is  full  of  hints  and...," 

The  second  one,  the  best  ma- 
chine language  programmer  around, 
interrupts,  "Yes,  your  collection  of 
hints  and  tricks,  I  know.  But  that's 
just  BASIC,  I  could  rewrite  it  in  ma- 
chine language,  using  my  own  al- 
gorithms and  relative  files  and 
perhaps  even  some  sprites  and  al- 
ternate video  banks,  Hmmm,  that 
would  be  a  nice  touch.  Of  course,  it 
might  take  a  month  or  so  to  con- 
vert, but  it  would  be  worth  it." 

Then  a  third  person  you've 


never  seen  before  speaks  up.  "Ex- 
cuse me;  this  is  my  first  meeting 
and  I  don't  know  a  lot  about  pro- 
gramming, but  I  might  be  able  to 
help.  Give  me  a  minute  or  two." 

He  comes  forward  with  a  disk 
in  hand,  types  a  few  commands, 
switches  disks,  presses  a  key,  and 
waits  for  a  few  minutes.  Your  origi- 
nal program  is  changed,  almost 
magically,  into  a  new  program  that 
runs  about  four  times  faster,  and 
not  a  single  line  has  been  changed. 
What's  happened?  Your  slow 
BASIC  program  has  been  compiled. 

The  BASICS  Of  Speed 

A  BASIC  compiler  can  significantly 
speed  up  a  BASIC  program  by  con- 
verting it  into  a  form  that's  essen- 
tially machine  language  (ML),  To 
understand  how  this  is  possible,  we 
should  first  take  a  look  at  what  hap- 
pens when  you  run  a  normal  (un- 
compiled)  BASIC  program. 

Consider  the  PRINT  com- 
mand. Its  purpose  seems  simple 
enough — it  prints  something, 
usually  to  the  screen — but  it  can 
perform  a  wide  variety  of  actions: 

PRINT 

PRINT  "HELLO" 
PRINT  A 
PRINT  ABS(A-i-B) 

PRINT  "THE  NUMBER";  LOG(VAL(AS)); 
'TS  THE  NATURAL  LOG  OF  ";A$ 
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When  a  program  is  running 
and  a  PRINT  statement  comes  up, 
BASIC  has  to  analyze  the  context.  Is 
it  a  single  PRINT  with  nothing  after 
it?  Is  it  followed  by  a  string  inside 
quotation  marks?  Does  it  refer  to  a 
variable?  A  function?  A  series  of 
strings,  functions,  and  variables 
separated  by  semicolons? 

You  might  think  of  PRINT  as  a 
single  command,  but  it  has  many 
flavors.  Before  your  computer  exe- 
cutes a  PRINT  statement,  it  has  to 
scan  forward  in  the  line  to  decide 
which  sort  of  PRINT  you  intend  to 
use.  If  there  are  parentheses,  the 
process  gets  more  complicated — 
the  computer  has  to  build  up  the 
meaning  of  the  phrase  by  starting  at 
the  innermost  parentheses  and 
building  outwards. 

There's  also  a  second  stage,  at 
least  when  variables  are  involved. 
After  the  computer  has  figured  out 
that  PRINT  AB  means  that  it's  sup- 
posed to  print  the  number  held  in 
the  variable  AB,  it  has  to  find  the 
variable's  location  in  memory.  If  57 
variables  have  been  defined  before 
AB  is  used  for  the  first  time,  it  will 
be  58th  on  the  list  of  variables  and 
the  PRINT  routine  will  have  to 
search  through  all  58  variables 
before  AB  can  be  located.  When  AB 
is  finally  found,  its  value  will  be 
printed  out. 

A  Matter  Of  Interpretation 

This  process  of  taking  apart  a  line 
while  the  program  is  running — fig- 
uring out  what  a  single  command  is 
supposed  to  do,  analyzing  the  con- 
text, looking  up  variables,  and  so 
on — is  called  interpreting.  While  a 
BASIC  program  is  running,  every 
command  that's  executed  has  to  be 
interpreted  first.  Interpreting  takes 
time  and  generally  slows  down  the 
program. 

A  compiler  speeds  things  up 
by  interpreting  some  or  all  of  the 
commands  before  the  program  is 
run.  For  example,  a  compiler  might 
examine  a  command  such  as 
PRINT  AB  and  assign  a  small  por- 
tion of  memory  to  this  variable  AB; 
let's  say  AB  is  going  to  occupy  loca- 
tion 5003.  The  compiler  will  then 
store  in  the  compiled  program  a 
command  that  reads  something  like 
this;  PRINT  (the  value  at  5003). 

Instead  of  having  to  look  up 
the  variable's  location  when  the 
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program  is  running,  which  is  what 
the  uncompiled  program  will  do, 
the  compiler  figures  out  the  address 
at  the  time  the  program  is  com- 
piled. When  the  compiled  program 
is  run,  the  computer  can  go  directly 
to  that  address  instead  of  spending 
time  looking  through  memory  for  a 
variable. 

As  another  example,  consider 
the  line  A  =  C*34.85,  which  multi- 
plies a  variable  C  by  34.85  and  as- 
signs the  result  to  the  variable  A.  In 
a  standard  BASIC  program,  the 
computer  will  have  to  find  the 
number  in  C  and  then  find  the 
floating-point  equivalent  of  the  five 
characters  "34.85"  (floating-point 
format  is  a  way  of  representing 
numbers  that  makes  it  easier  to  per- 
form mathematical  operations). 
The  two  numbers  will  then  be  mul- 
tiplied together  and  the  result 
stored  in  A. 

A  compiler  has  to  go  through 
the  same  steps,  but  most  of  them 
happen  at  the  time  the  BASIC  pro- 
gram is  compiled.  The  compiler  fig- 
ures out  the  floating-point  format 
of  the  number  34.85  and  decides 
ahead  of  time  where  A  and  C  will 
be  stored.  When  you  run  the  com- 
piled program,  the  math  is  much 
faster  because  the  computer  doesn't 
have  to  spend  time  translating 
numbers  and  looking  up  variables. 
The  compiler  has  already  done  much 
of  the  work — the  interpreting. 

One  more  example:  A  com- 
mand such  as  GOTO  780  causes 
several  actions  to  take  place.  First, 
the  computer  translates  the  three 
characters  "780"  to  a  binary  integer 
(in  low-byte/high-byte  format),  be- 
cause that's  how  line  numbers  are 
stored  in  memory.  It  then  compares 
this  number  to  the  current  line  be- 
ing executed.  If  780  is  smaller,  the 
program  goes  back  to  the  first  line 
of  the  program  and  searches 
through  every  line  number,  looking 
for  line  780.  If  780  is  higher  than 
the  current  line  number,  the  com- 
puter starts  searching  forward  in 
memory  from  where  the  program 
is.  Finally,  control  is  transferred  to 
line  780.' 

Compare  that  to  how  a  compil- 
er handles  the  GOTO.  It,  too,  has  to 
translate  the  number  780  to  an  inte- 
ger. It  also  has  to  locate  the  actual 
line  and  the  equivalent  memory  ad- 
dress within  the  compiled  program. 


Finally,  it  inserts  a  machine  lan- 
guage jump  (JMP)  instruction  at  the 
appropriate  place  in  the  program. 
But  all  of  the  translating  and 
searching  happens  during  compila- 
tion, not  while  the  program  is  run- 
ning. The  result,  of  course,  is  a 
faster  program.  The  compiler  does  a 
lot  of  the  work  ahead  of  time  so  the 
program  can  be  speedier  when  the 
compiled  version  is  run, 

A  Few  Handicaps 

As  useful  as  they  are,  compilers  do 
have  some  drawbacks  and  short- 
comings. 

One  problem  is  that  some 
BASIC  compilers  support  only  a 
subset  of  BASIC  commands.  There 
are  some  keywords  they  don't  rec- 
ognize, so  you  can't  use  these  com- 
mands in  your  programs.  (Some 
compilers  do  support  all  BASIC 
commands,  so  this  is  not  always  a 
problem.) 

Some  compilers  are  extremely 
fast  when  programs  are  limited  to 
integer  math  (whole  numbers),  but 
not  when  fractions  and  decimal 
points  are  included.  In  a  financial 
program  that  uses  percentages  and 
dollar  amounts  rounded  to  the 
nearest  penny,  the  rime  savings  af- 
forded by  a  compiler  might  not  be 
very  significant.  Again,  this  de- 
pends on  the  individual  compiler. 

Programmers  who  program  in- 
teractively generally  prefer  inter- 
preted languages.  They  like  being 
able  to  type  a  few  lines,  run  the  pro- 
gram, change  a  variable  or  two,  run 
it  again,  add  a  subroutine,  use 
GOTO  to  test  the  routine,  and  so 
on.  With  BASIC,  you  can  have  the 
best  of  both  worlds.  Use  the  inter- 
preter to  write  the  program  and  test 
it.  Then,  when  it's  all  done,  you  can 
compile  it  to  make  it  run  faster. 
Some  languages  are  available  only 
in  a  compiled  version,  which  means 
a  few  seconds  (or  possibly  several 
minutes)  of  waiting  for  the  source 
file  to  be  compiled  before  you  can 
test  it.  Interactive  programmers 
suggest  that  this  pause  stifles  their 
creativity. 

One  thing  that  stops  program- 
mers from  using  compilers  is  the 
fact  that  a  compiled  program  is 
often  several  times  longer  than  the 
uncompiled  version.  An  already 
long  program  may  compile  into  a 
version  that's  too  big  for  memory. 
Or,  if  the  program  fits  memory. 
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there  may  not  be  enough  room  left 
for  all  the  variables. 

Some  Comn:iodore  owners  ar- 
gue that  compilers  are  nice,  but  if 
what  you  want  is  flat-out  speed  of 
execution,  nothing  beats  machine 
language  (ML).  A  well-written  ML 
program  will  almost  always  beat 
the  speed  of  a  compiled  program. 
You  don't  necessarily  have  to  write 
a  whole  program  in  ML;  if  the  slow 
part  of  the  program  is  the  alphabet- 
izing routine,  you  can  use  an  ML 
sort  program  to  take  care  of  the 
problem. 

Beyond  BASIC 

So  far,  we've  discussed  only  com- 
pilers that  speed  up  BASIC  pro- 
grams. But  compilers  are  also 
available  for  Pascal,  C,  Forth,  and 
other  programming  languages. 

A  compiled  language  generally 
requires  that  you  type  in  the  pro- 
gram (also  called  source  code)  using 
a  word  processor  or  a  text  editor 
program.  When  the  source  code  is 
finished,  you  save  it  to  disk  and  run 
the  compiler  program.  The  compil- 
er then  creates  the  runnable  pro- 
gram (the  object  code).  To  make  a 
change,  you  must  load  the  word 
processor  or  editor  again,  reload  the 
source  code,  insert  corrections, 
save,  and  recompile.  It's  rare  to  find 
a  language  that  includes  both  an  in- 
terpreter and  a  compiler,  although 
both  are  usually  available  in  Forth. 

You  should  also  be  aware  that 
there  are  two  types  of  compilers. 
The  first  kind  compiles  the  source 
code  directly  into  machine  lan- 
guage. The  second  creates  a  file 
written  in  pseudo-code  {p-code).  A 
p-code  program  is  then  combined 
with  a  runtime  package  that  in- 
cludes math  routines,  printing  rou- 
tines, and  all  the  other  features  of 
the  language.  You  may  have  to  load 
the  runtime  package  as  a  separate 
program  or  use  a  compiler  com- 
mand to  append  it  to  the  end  of  the 
p-code  portion  of  the  program. 

We  can  only  begin  to  scratch 
the  surface  here  in  detailing  all  of 
the  many  features  related  to  differ- 
ent compilers.  For  more  infor- 
mation, contact  the  following 
manufacturers  about  their  particu- 
lar compilers  for  the  Commodore 
64  and  128.  While  this  list  is  not  a 
comprehensive  survey  of  all  com- 
pilers available,  those  listed  here 
should  help  you  get  started. 
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ADA  Compiler  ($3'9.95r 

An  ADA  programming  language  compiler  for  th_e  64  (Abacus  Software,  P-Gj^S 

Box  7211,  Grand  Rapids,  MI  49510).  'iS^S^EsS-*^  ^'^   ^'   — ^"^ 

BASIC  Compiler  (128  version,,  $59.95;  64  version'  $39.95)" 

BASIC  compiler  and  development  package  for  the  64  and  1 28;  separate 

versions  (Abacus  Software,  P.O.  Box  7211,  Grand  Rapids,  MI  49510). 

Blitz'.  ($49.95) 

A  BASIC  compiler  for  the  64  (Skyles  Electric  Works,  231  E.  South  Whisman;^^ 

Rd.,  Mountain  View,  CA  94041).  —      ~  ' 

C  Power  ($99.95) 

A  C  compiler  that  contains  both  book  and  disk  (Pro-Line  Software,  755  THeJwqg 

Queensway  East,  Unit  8,  Mississauga,  Ontario,  Canada  L4Y  ^QS).::^ 

COBOL  Compiler  ($39,95) 

A  64  COBOL  programming  language  compiler  and  development  package  j^5 

(Abacus  Software,  P.O.  Box  7211,  Grand  Rapids,  MI  49510).    -^^^^ 

C-64  Forth/ 79  ($69.95) 

A  Forth  programming  language  package  for  the  64  (Performance  Micro  ; 

Products,  P.O.  Box  370,  Canton,  MA  02120). 

Forth'64  Language  ($39.95) 

A  Forth  programming  language  compiler  and  development  package  for  the-"^!^ 

64  (Abacus  Software,  P.O.  Box  7211,  Grand  Rapids,  Ml  49510).  '^ 


Gnome  Speed  ($59.95) 

A  128  BASIC  compUer  (SM  Software,  P.O.  Box  27,  Mertztown,  PA  19539-  "Z 

0027). 


KMMM  Pascal  ($99) 

A  Pascal  programming  language  compiler  and  development  package  for  the^SS 

64,  recently  updated  (Wilserve  Industries,  P.O.  Box  456,  Bellmawr,  NJ  08031);SS 

Kyan  Pascal  ($49,95)  '^^^-^^^  iHS 

A  Pascal  programming  language  compiler  for  the  64  (Kyan  Software,  Suite -SS* 
183,  1850  Union  St.,  San  Francisco,  CA  94123}^,  _  '^^ 

A  Forth  programming  language  corhpil errand  deveiopment^ackage, 
including  a  graphics  system  (MicroMotion,  8726  S.  Sepulveda  Bl.,  #A171, 
Los  Angeles,  CA  90045).  -  ^ '  '-^— --■^^--'  -^--'  *"^::i--— i^:--^-::;:— •-  ' 


PROMAL  (end-user  version,  $49.95;  developer'versTon,  $99.95) ' 

A  64  PROMAL  programming  language  development  package  (SMA,  3700;,'^SIS 

Computer  Dr.,  P.O.  Box  20025,  Raleigh,  NC  27619).  ""^    "     '      ' 

The  Sixty  Forth  ($39.95) 

A  Forth  programming  language  compiler  for  the  64  (Elcomp  Publishing,      'J^ 

2174  West  Foothill  Blvd.,  Unit  E,  Upland,  CA  91786).  '       — ' 

Super  C  Language  Compiler  (128  and  64  versions,  $59,95  each)  

A  C  compiler  on  disk  in  both  64  and  128  versions  (Abacus  Software,  P.O.  ^"^ 
Box  7211,  Grand  Rapids,  MI  49510).    ^-j^  -i_.  -r.^--,^— --:^-;;-;r!g 

Superforth  64  ($59.95)  '""^"^^^^^^"^^'^^^^^^'^^^^^'^^^^ 

A  Forth  programming  language  compiler  and  development  package  for  the,  jSi 
64  (Parsec  Research,  Drawer  1 766,  Fremont,  CA  94538). 

Superforth  64+  Artificial  Intelligence  ($99)  

A  Forth  programming  language  compiler  and  development  package,  plus  an«** 
expert  system  development  module  (Parsec  Research,  Drawer  1 766,  ^--^ 

Fremont,  CA  94538).  ^ 

Super  Pascal  (128  version,  $59.95;  64  version,  $39.95)  ^ 

A  Pascal  programming  language  compiler  and  development  package  for  the;2S 
64  and  128;  separate  versions  (Abacus  Software,  P,0,  Box  7211,  Grand  -^ 
Rapids,  Ml  49510), 

White  Lightning  ($49.95) 

A  64  compiler  and  development  kit  for  the  Forth  programming  language      ..*• 

(Oasis  Software,  377  Oyster  Point  Blvd.,  Unit  15,  San  Francisco,  CA  94080):'"* 


PARTNER  128. 

THE  1"  DESKTOP  ACCESSORY  THAT 
WORKS  CONCURRENTLY"  WITH 
OTHER  C128  SOFTWARE. 


PARTNER!  A  cartridge-based  program  with  eiglit 
convenient  memory-resident  desktop  "accessories" 
that  operate  "concurrently"  with  other  C128;m  soft- 
ware programs. 

Like  Sidekick*TM,  PARTNER  automagically  sus- 
pends the  existing  program  in  your  computer 
while  you  use  the  PARTNER  accessories.  When 
you  are  through,  press  a  button  and  PARTNER 
returns  you  to  the  point  in  your  program  where 
you  left  off. 

Accessories  at  your  conrmnand: 


Appointment  calendar  and  date  liook:  Keep 
track  of  appointments  and  deadlines.  At  the  press  of  a 
key,  you'll  be  able  to  review  your  appointments  for  a  day 
week,  or  month.  Months  may  be  viewed  in  their  entirety 
in  a  traditional  calendar  format,  and  then  printed  out. 

Memo  pad;  Write  yourself  important  notes.  Print  them 
out  on  paper  or  save  them  onto  disk. 

Name  and  address  list:  Keep  track  of  important 
names  and  addresses.  Available  instantly,  any  time  you 
are  using  your  computer. 

Calculator:  A  multi-function  calculator  with  an 
optional  "paper  tape"  that  prints  out  your  calculations  on 
your  printer. 

Typewriter;  Turns  your  computer  and  printer  into  a 
traditional  typewriter. 

Envelope  addresser  &  label  maker:  Use  this 
feature  and  your  name  and  address  list  to  address 
envelopes  or  create  mailing  labels  -  quickly,  without 
leaving  the  software  you  are  working  with. 


Phone  list  &  auto  dialer:  Keep  track  of  important 
phone  numbers.  At  your  command,  the  computer  will 
search  through  your  list  for  the  number  you  want,  and 
automatically  dial  the  number  for  you." 

•  Screen  print:  At  the  press  of  a  key,  the  contents  of 
your  computer  display  will  be  duplicated  on  your  printer. 

Other  features: 

SwiftDOS:  Allows  you  to  access  Commodore  disk 
drive  commands  any  time. 

•  Swift  Lock:  Enter  your  secret  code  before  you  leave 
your  computer.  The  keyboard  will  be  locked  until  you 
re-enter  your  code. 

=    Extended  Printer  Control:  Allows  you  to  send  com- 
mands directly  to  your  printer  at  any  time. 

•  SwiftLoad:  Allows  your  Commodore  1541  disk  drive  to 
load  as  fast  as  the  Commodore  1571  disk  drive. 


Suggested  Retail  Prices: 

C128(128K,  80  column): 
$69.95 

C64.  {64  K,  40  column): 


More  power  for  your  dollar 

Ttmeworks,  Inc.  444  Lake  Cook  Rd.,  Deerfield,  IL  60015 
312-948-9200 

**  An  auto-dial  modem  is  re<juifed  to  usethephone-dioiorTaaiure. 

*  Commoijore  1 2S  rw  is  a  tradoma  rk  er>d  Com  modora  64iaarcgistQredtrademarkof  Com^>(>ddre 
ElKVonics,  Ltd.,  Sid«KicK  19  ntrKdomarkot  Borlnrxl  Intornational,  Inc. 
IP19BSTImeworhs,  Inc.  All  rights  resarvsd. 


TO  ORDER  CALL 
1-800-535-9497 


Available  at  your  favorite  Dealer, 
or  call  Timeworks  today. 


The  PRINT  Statement 


Larry  Cotton 


As  promised,  we're  going  to  look  at 
more  uses  for  PRINT,  one  of  the 
most  versatile  BASIC  statements. 
The  best  way  to  get  familiar  with 
PRINT  is  to  write  simple  programs 
which  feature  it,  which  we'll  do  this 
month. 

But  first,  you  need  to  know 
how  to  save  a  BASIC  program  on  a 
disk.  The  procedure  is  as  follows; 

1.  The  disk  must  be  compatible 
with  Con\modore  computers.  Al- 
most all  are.  If  you  have  any 
doubts,  buy  your  disks  from  a  deal- 
er who  knows  what  he's  selling. 

2.  A  new  disk  must  be  set  up 
(formatted)  to  receive  information 
(files).  To  format  a  disk,  put  a  new 
disk  (or  one  that  contains  expend- 
able files)  in  the  drive  and  close  the 
door.  For  the  Commodore  64  or 
VIC,  type 

OPEN  lS,8,lSrPRINT#15,"N0:MISC, 
GZ":CLOSE  IS 

and  press  RETURN.  That  statement 
will  also  work  on  the  Plus/4,  16, 
and  128,  but  those  computers  also 
have  a  simpler  statement  that  per- 
forms the  same  function.  Type 
HEADER  "MISC",DO,IGZ 

and  press  RETURN. 

After  a  couple  of  minutes  the 
drive  will  stop  running  and  the 
busy  light  will  go  out.  The  disk  is 
now  formatted  and  ready  to  receive 
information.  You  can  substitute  any 
name  for  the  word  MISC  as  long  as 
it's  not  over  16  characters  long.  In 
the  VIC/64  command,  follow  your 
disk's  name  with  a  comma  and  two 
characters  for  the  disk  ID.  The  ex- 
ample statement  above  uses  the  let- 
ters GZ  for  the  disk  ID,  but  you  can 
use  any  two  characters  you  like. 
Just  be  sure  to  give  each  disk  a 
unique  ID.  For  the  HEADER  com- 
mand, the  ID  is  specified  in  the  two 
characters  following  the  ,1  at  the 
end  of  the  command. 
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3.  Make  sure  there  is  enough 
room  on  the  disk  for  your  program. 
(One  program  we'll  write  takes 
about  two  blocks — a  measure  of 
disk  capacity).  To  check  the  con- 
tents (directory)  of  the  disk  on  the 
VIC  or  64,  type 

LOAD  "S",B 

and  press  RETURN.  That  command 
also  works  on  the  Plus/4,  16,  and 
128,  but  those  computers  have  a 
simple  command  to  perform  the 
same  function.  Type 
DIRECTORY 

and  press  RETURN,  (The  128  also 
has  a  CATALOG  command,  which 
functions  exactly  the  same  as 
DIRECTORY.) 

4.  To  save  a  program  on  the 
formatted  disk  {the  program,  of 
course,  must  be  in  the  computer's 
memory),  type 

SAVE  "PRINT  EXAMPLES",8 

and  press  RETURN.  As  with  the 
other  statements,  the  Plus/4,  16, 
and  128  have  a  simpler  form.  Type 
DSAVE  "PRINT  EXAMPLES" 

and  press  RETURN. 

The  drive  will  run,  the  busy 
light  will  come  on,  and  your  pro- 
gram will  be  saved  on  the  disk. 
Substitute  anything  you  want,  up 
to  16  characters  long,  for  the  file- 
name PRINT  EXAMPLES,  Once 
the  drive  stops,  you  can  turn  the 
computer  off,  which  erases  your 
program.  By  the  way,  it's  not  a  good 
idea  to  cram  a  disk  full.  The  more 
programs  you  have  on  a  disk,  the 
more  you  stand  to  lose  if  the  disk  is 
accidentally  damaged  or  erased. 

5.  If  you  really  like  a  program, 
save  it  on  two  disks. 

The  Versatile 
PRINT  Statement 

The  Commodore  64  Programmer's 
Reference  Guide  says  there  is  "no 
statement  in  BASIC  with  more  vari- 
ety than  the  PRINT  statement.. .it 


might  almost  be  considered  as  a 
language  of  its  own,,,," 

You  already  know  that  PRINT 
sends  information  directly  to  the 
TV  or  monitor  screen.  You  can  put 
words,  numbers,  and  symbols  any- 
where on  the  screen  using  only 
PRINT.  It  may  be  used  in  either  the 
immediate  mode  (as  a  command  you 
just  type  on  screen  and  follow  by 
pressing  RETURN)  or  program  mode 
(as  a  statement  within  a  program). 

Be  sure  to  remember  that  any 
time  you  type  something  in  imme- 
diate mode,  you  must  press  the  RE- 
TURN key  when  you're  finished 
with  the  command,  or  when  you 
want  to  see  the  results. 

And  when  you're  typing  in,  or 
changing,  BASIC  program  lines 
(they  always  have  numbers  in  front 
of  them),  be  sure  to  press  RETURN 
to  store  each  line  in  the  computer's 
memory,  I'm  not  always  going  to 
note  that  you  should  press  RE- 
TURN, except  in  unusual  circum- 
stances, 

(Many  non-Commodore  com- 
puters call  the  RETURN  key  the 
ENTER  key.  The  Commodore  128 
computer  has  an  ENTER  key  with 
its  new  numeric  keypad.  It  serves 
the  same  purpose  as  RETURN.) 

Printing  Variables 

Start  by  typing  this;  X  =  4.  You 
should  press  the  RETURN  key  right 
after  that.  This  causes  the  computer 
to  "remember"  what  X  is  until  you 
change  it  or  reset  the  computer's 
memory.  X  is  known  as  a  variable, 
because  its  value  can  vary. 

When  you  assign  a  letter  a  val- 
ue, you  can  see  what  its  value  is  by 
typing  PRINT  x,  where  x  is  the  let- 
ter representing  the  variable,  (Inci- 
dentally, you  can  abbreviate  PRINT 
with  a  quesdon  mark.)  For  instance, 
type:  ?  X.  You  should  see  4  (assum- 
ing you  typed  X  =  4  above).  Now 
add  something  to  X — say  5,  like 
this:  PRINT  X  -I-  5.  You  should  see 
9.  You  can  also  assign  another  vari- 
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There  seems  to  be  some 
disagreement  as  to  wiiich  one 
of  our  Commodore  programs 

is  the  most  fun. 


Sometimes  it's  tough  to  make  evet7body  tiappyall  of  the 
time.  But  that's  not  your  problem, 

Mindscape  makes  so  many  great  Commodore*  software 


titles  you'll  surely  find  at  least  one  you  have  to  get  your  hands 
on.  Maybe  two.  Even  three. 

The  choice  is  up  to  you.  No  holds  barred. 


Slam. 
Bam. 

With  plenty  of  pow.  Bop 
'n  Wrestle'" ^u\s  you  in 
the  ring  with  a  crazy 
collection  of  bone  crush- 
era.  For  one  or  two  players, 
this  first  truly  3-dimen- 
sional  combat  sports 
simulation  lets  you  climb, 
gouge,  and  claw  your 
way  to  the  top  of  the 
heap.  Drop  kicks,  full 
nelsons,  and  the  turn- 
buckle  fly  have  never 
been  this  much  fun 
before. 


pre 

pared  to  take  evasive 
action.  In  Infittraior'"  by 
Chris  Gray,  you're  Cap- 
tain Johnny"Jimbo 
Baby"  McGibbits,  ace 
chopper  jockey.  Your 
mission  is  no  day  at  the 
races.  When  you  make  it 
through  hostile  enemy 
airspace,  this  realistic 
flight  simulation  con- 
verts to  covert  ground- 
based  animated  graphic 
adventure.  Now  just 
destroy  the  mad  leader 
and  hfs  angry  troops. 
Thumt^s  up! 


Get 
ready" 
to  work  some  magic. 
Spelt  of  Destruction '" 
makes  you  a  wizard's 
apprentice  inside  the 
Castle  of  Illusions.  You 
must  find  and  destroy 
the  Prime  Elemental, 
You're  armed  with  a 
supply  of  spells  and 
fireballs,  but  there  are 
plenty  of  lessons  to  learn 
before  you  pass  the 
Loremaster's  challeng- 
ing trial.  Music  and 
3-dimensional  graphics 
of  70  eerie  locations 
make  this  adventure 
truly  awesome. 


Hoist 
a  sail 

on  your  monitor  And  sit 
down  at  the  keys.  The 
American  Challenge: 
A  Sailing  Sinnuladon"' 
will  make  you  a  better 
sailor  in  a  few  short 
strokes.  Race  against 
the  program,  another 
ski  pper  head  -to  •  head ,  or 
via  modem  from  coast- 
to-coast,  When  you've 
mastered  the  basics 
you're  ready  to  meet 
the  Aussies  and  reclaim 
The  America's  Cup.  Set 
your  sails  and  your 
sights  on  the  waters  of 
Silicon  Bay. 


With-I 
out 

question,  thisquest  is 
for  you,  FairlighC"  com- 
bines  magic,  adventure, 
strategy,  and  action  as 
you  meet  the  challenge 
to  find  the  Book  of  Light. 
You're  in  a  faraway 
and  ancient  land,  out 
3-dimensional  high- 
resolution  graphics 
make  it  all  seem  real. 
This  epic  will  grab  you. 
Only  the  strong  and 
resourceful  will  conjure 
up  the  courage  it  takes 
to  survive. 
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able,  such  as  Y,  for  the  5.  Type  Y  = 
5;  then  type  PRINT  X  +  Y.  (Think 
of  the  impUcations  for  doing  math 
on  your  computer.  Later,  we'll  de- 
vote a  column  or  two  to  BASIC 
math  functions.) 

You  can  also  make  words  vari- 
ables. How  does  the  computer  dis- 
tinguish between  numbers  and 
words?  Use  a  $  sign  after  the  vari- 
able letter  to  make  it  a  word.  For  in- 
stance, type  A$  =  "PIECE  "  (note 
the  space  between  the  E  and  the 
quotation  marks);  then  type  PRINT 
A$.  You  should  see  the  word  PIECE 
printed  out. 

Believe  it  or  not,  BASIC  allows 
words  to  be  added  together.  Kow? 
Type  PRINT  A$  +  "OF  CAKE"  (al- 
ways remembering  to  press  RE- 
TURN). You  should  see  PIECE  OF 
CAKE  printed  to  the  screen. 

As  with  numbers,  you  can  use 
another  variable — say,  B$ — for 
"OF  CAKE":  Type  B$  =  "OF 
CAKE",  and  then  type  PRINT  A$ 
+  B$.  Voila.  These  word  variables 
($)  are  called  strings.  A$  is  called  A- 
string,  B$  is  called  B-string,  and  so 
on.  There  are  probably  as  many  ap- 
phcations  for  manipulating  strings 
as  there  are  for  arithmetically  ma- 
nipulating numbers. 

Printing  Symbols 

Temporarily,  we'll  leave  printing 
numbers  and  words,  and  go  to  the 
symbols  that  are  on  the  front  side  of 
the  computer's  keys.  These  are 
called  graphics  characters,  and  are 
unique  to  Commodore.  They  have 
many  uses. 

You  can  print  these  symbols  to 
the  screen  by  holding  the  SHIFT  or 
the  Commodore  key  while  typing 
any  key  with  a  graphics  character 
on  it.  The  best  way  to  learn  to  use 
symbols  is  to  experiment.  Because 
of  the  variety  of  symbols,  it's  possi- 
ble to  create  pictures,  graphs,  and 
charts,  and  to  enhance  the  appear- 
ance of  a  printed  screen  by  using 
the  symbols  to  form  borders  and 
boxes. 

Moving  The  Cursor 

The  cursor's  position — the  spot 
where  things  are  printed  on  the 
screen — can  also  be  controlled  with 
the  PRINT  statement.  Commodore 
uses  a  somewhat  arcane  method  of 
indicating  which  way  the  cursor 
will  move;  a  short  BASIC  program 
and  practice  are  the  best  teachers 
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here.  (Remember,  you  can  use  a  ? 
instead  of  typing  PRINT.  When  you 
LIST  the  program,  the  word  PRINT 
will  be  displayed.)  {DOWN} 
means  you  should  press  the  cursor- 
down  key,  located  next  to  the  right 
SHIFT  key. 

10  PRINT'TIRST" 

20  PRINT'SECOND  {DOWN}" 

30  PRINT"THIRD" 
40  PRINT" {DOWN}" 
50  PRINT'TOURTH" 

Run  the  program  and  study  the  re- 
sults. Line  10  prints  the  first  word, 
then  moves  the  cursor  to  print  the 
next  item  on  the  line  immediately 
below.  In  line  20,  however,  there  is 
a  cursor-down  character  before  the 
second  quotation  mark,  which 
makes  the  cursor  skip  a  blank  line 
between  the  second  and  third  words. 

Line  40  contains  a  cursor  down 
on  its  own  separate  line,  which 
yields  two  blank  lines  between  the 
third  and  fourth  words. 

Also  try  experimenting  with 
cursor-right,  -left,  and  -up  charac- 
ters. If  you'd  like  to  save  your  ex- 
periments on  disk,  do  so  now.  Then 
reset  the  computer  by  turning  it  off, 
then  on. 

Other  PRINT-ables 

There  are  several  other  miscella- 
neous, but  very  convenient,  uses 
for  the  PRINT  statement; 

1,  Moving  the  cursor  to  the  top 
left  corner  of  the  screen, 

2,  Moving  the  cursor  to  the  top 
left  comer  of  the  screen  and  clear- 
ing the  screen  at  the  same  time. 

3,  Changing  text  colors. 

4,  Printing  characters  in  reverse 
video, 

5,  Printing  blank  lines, 

A  Demonstration 

We'll  type  in  another  short  BASIC 
program,  line  by  line,  which  illus- 
trates all  the  discussed  uses  for  the 
PRINT  statement.  It  will  print  two 
messages  inside  a  small  border. 

The  example  program  contains 
a  number  of  underlined  characters 
and  words  in  braces  ({  }),  These  are 
the  gazette's  way  of  representing 
characters  which  require  special 
typing.  You'll  need  to  understand 
these  listing  conventions  to  type  in 
any  programs  in  the  magazine.  For 
example,  when  you  see  an  under- 
lined character,  you  should  hold 
down  the  SHIFT  key  while  typing 


that  character.  For  a  detailed  de- 
scription of  the  conventions,  refer 
to  the  article  "How  to  Type  In 
COMPUTEl's  GAZETTE  Programs" 
elsewhere  in  this  issue. 

Let's  begin  the  program  with  a 
line  that  turns  the  screen  black — 
both  background  and  border.  To  do 
this,  we  must  use  BASIC  statements 
we  haven't  covered  yet — POKE  on 
the  64  and  COLOR  for  the  Plus/4, 
16,  and  128.  We'll  look  at  these  in  a 
future  column,  but  for  now,  just 
type  line  10  as  you  see  it. 

For  the  Commodore  64: 

10  POKE  S3280,0:POKE  53281,0 

For  the  Plus/4,  16,  or  128: 
10  COLOR  0,1:COLOR  4,1 

Now  let's  clear  the  screen 
(which  also  moves  the  cursor  to  the 
upper  left  corner  of  the  screen — 
called  the  home  position): 

20  PRINT"{CLR}" 

The  cursor  needs  to  be  moved 
down  somewhat  from  the  top  of  the 
screen: 

30  PRINT" {6  DOWN}" 

(If  you  examine  the  gazette's  list- 
ing conventions,  you'll  notice  that 
the  {6  DOWN}  means  to  press  the 
cursor  down  key  six  times.) 

The  next  line  prints  the  top  of  a 
horizontally  centered  border.  It's 
composed  of  cursor-right,  SHIFT- 
U,  SHIFT-*,  and  SHIFT-I  charac- 
ters. Notice  the  rounded  comer  and 
horizontal  line  symbols  on  the  U,  *, 
and  I  keys.  The  cursor-rights  are 
necessary  because  the  cursor  always 
starts  at  the  left  edge  of  the  next  line 
down  after  a  PRINT  statement. 
40  PRINT"{9  RIGHT}y{17  1)1" 
(Again,  you'll  need  to  understand 
the  gazette's  listing  conventions  to 
enter  this  line  properly.  For  ex- 
ample, the  [17  1}  means  to  hold 
down  the  SHIFT  key  and  type  the  * 
key  17  times.) 

To  PRINT  the  sides  of  the  bor- 
der, we'll  use  the  same  program 
line,  repeated  seven  times.  There 
are  other  ways  to  do  this,  but  let's 
save  them  for  another  time.  Type  in 
the  line  50  shown  below  and  press 
RETURN,  Then  move  the  cursor 
back  up  over  the  5  in  the  line  num- 
ber and  type  a  6  to  make  60;  then 
press  RETURN  again.  LIST  the  pro- 
gram. You'll  see  both  lines  50  and 
60,  and  they  will  be  identical.  Do 
the  same  for  lines  70-110.  This  is 
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what  makes  BASIC  programming 
so  easy  on  Commodore  computers. 
50  PRINT"{9  RIGHT}B{17  SPACES  }B" 

The  bottom  of  the  border  is  al- 
most like  the  top,  so  let's  make  a 
virtual  copy  of  line  40.  Just  move 
the  cursor  to  line  40  and  type  120 
over  the  40,  change  the  SHIFT-U  to 
SHIFT-J  and  the  SHIFT-I  to  SHIFT- 
K,  and  press  RETURN. 
120  PRINT" {9  RIGHT }j[{  17  i)K" 

The  next  three  lines  assign  nu- 
meric variables  X  and  Y  and  string 
variables  A$  and  B$: 

130  X  =  4:Y  -  S 

140  A$  =  "X  IS  EQUAL  TO" 

150  BS  =  "y  IS  EQUAL  TO" 

OK,  the  border  has  been  taken 
care  of,  and  the  values  have  been 
assigned  to  variables.  We  want  to 
PRINT  all  four  numeric  and  string 
variables  inside  the  border.  To  do 
this  we  must  move  the  cursor  up: 

160  PRINT" {7  UP}" 

The  next  line  will  move  the 
cursor  over  from  the  left  edge  of  the 


screen  and  print  the  first  message. 
The  first  character  typed  after  the 
opening  quotation  mark  is  CTRL-8, 
which  changes  the  text  color  to 
yellow. 

Note  that  the  variables  A$  and 
X  are  typed  right  after  the  second 
quotation  mark.  This  insures  that 
what  you  want  to  print  stays  on  the 
same  line  with  the  cursor  after  it's 
been  moved  to  the  right. 
170  FRINT"{YEL}{11  RIGHT}"AS;X 

Now  we  want  to  print  a  blank 
line  between  messages.  One  way  to 
do  this  is  to  type  PRINT  as  a  single 
statement. 

180  PRINT 

Next,  the  cursor  must  be 
moved  to  the  right  and  the  other 
two  variables  printed.  This  time, 
let's  print  them  in  reverse.  The  first 
character  typed  inside  the  quotes  is 
CTRL-9,  which  reverses  the  text  on 
the  Commodore  64.  Note  again 
that  the  B$  and  Y  are  typed  imme- 
diately outside  the  quotes. 


190  PRINT"(RVS){n  RIGHT}"B$;Y 

Last,  let's  send  the  cursor  back 
to  the  upper  left  corner  of  the 
screen — the  home  position. 
200  PRINT"{HOME}" 

What  do  the  colons  in  lines  10 
and  130  do?  Their  main  purpose  is 
to  allow  you  to  combine  two  BASIC 
statements  on  one  line.  If  the  state- 
ments were  placed  in  separate  lines, 
the  program  would  run  the  same. 
Colons  often  separate  BASIC  state- 
ments which  are  similar.  They 
make  the  program  more  compact, 
and,  when  used  judiciously,  easier 
for  others  to  understand. 

Have  you  run  the  program  yet? 
If  not,  do  so,  and  don't  forget  to 
save  it  on  disk  for  future  reference. 

Next  month  we't!  look  at  more 
features  of  the  PRINT  statement, 
and  some  new  BASIC  commands. 


The  #1  DISK  UTILITY  FOR  OVER  A  YEAR,  STAYS  #1 


SINGLE 
1541/71 


FOR  THE  COMMODORE  64/128 


•  Back-up  all  standafd  disks  in  Iessthan2  minutas. 

•  Using  a  C-128  and  1 S71  in  1 2S  mode,  copies  top  or  bottom  side  in  only  70  seconds! 

•  Fast  ttie  copier.  Copies  a  lOO  block  tile  in  20  seconds!  Formats  a  disk  in  8  seconds! 

•  Nibble  a  protected  disk  in  |ust  over  Z  minutes,  tracks  1  -40. 


TWO  '  ^^'^''""P  ^  standard  alsK  in  only  35  seconds! 

,  ■  Nibble  a  protected  disk  in  under  60  seconds,  tracks  1-40. 

1541/71  S         •  Equipped  with  Special  Auio-Backup*» 


MSD 
DUAL  DRIVE 


•  Automatic  Backup  ot  nearly  all  protected  disks  in  70  seconds! 

•  Also  equipped  witti  Special  Auio- Backup*' 

'  Built-in  FAST600T.  Can  be  used  to  load  other  programs  up  lo  71lmes  faster  Ihsn  normal 

•  Also  included  is  an  extensive  28-page  documentation  manual. 


Wliat  sets  Fast  Hack'em  apart  from  our  nibbling  eompetilion: 

It's  called  a  Parameter  Copier.  By  using  special  copy  parameters  that  tell  the  nibbler  how  to  either  copy  or  remove 
protection  from  a  particular  disk,  programs  that  would  normally  be  impossible  for  any  nibbler  to  ever  copy  are 
easily  backed-up  by  Fast  Hack'em. 

Parameter  updates  of  25  to  30  new  parameters  are  released  bi-monthly  and  are  S6.00.  Ma|or  disk  updates  will  be 
announced  when  available  and  are  $  1 2 .00  +  original  disk. 


Dealer 

Inquiries 

Welcome! 


'SPECIAL 

Auto-  Back-up  After  booting  up.  the  computer  is  no  longer  necessary,  and  may  bo 
disconnected.  The  drives  automatically  detect  the  disk  being  inserted  and  removed. 
An  absolute  must  for  multiple  back-ups!'l 
Ail  routines  are  highly  reliable  and  include  full  verify  option. 


ViSA 


Check,  Money 
Order,  VISA, 
MASTERCARD 
Accepted 
Add  S3.00  tor 
C.O.D.'s 


BASEMENT  BOYS  SOFTWARE 

P.O.  Bojs  30901     Portland,  OR  97230-0901 


(503)761-1114 
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^%dMMODORE 


T^e  COMPLETE 


Users! 


MAPPING 

TNF 

COMMODORE 

128 


Three  new  books 
from  COMPUTE! 
II J^^  bring  you  fully  tested 

W      B  and  completely 

^    jf  documented  machine 

^^     m  language  program- 
ming tutorials,  excit- 
ing games,  valuable 
utilities,  and  easy-to-use  applica- 
tions for  home,  business,  and 
school. 


~r7^ 


Exceptional  new  books  from  (X>MPUTE!  for  your  64  and  128. 


Mapping  the  CommoilDre  128 

Ottis  R.  Ccwper 

This  clearly  written,  comprehersive  memofy  map 
and  programmer's  guide,  written  by  ttie  technical 
editor  of  COMPUTE!  Publications,  provides  a  de- 
tailed explanation  of  the  inner  workings  of  the 
Commodore  128  computer.  Topics  include  mem- 
ory management,  BASIC  7.0,  I/O  chip  registers, 
the  operating  system,  system  RAM,  and  much 
more.  This  is  an  important  reference  (or  both 
BASIC  and  machine  language  programmers, 
$16.95     ISBN  0^74554)6O-2 


COMPUTEi's  Machine  Language  Sanies 
for  the  Commodore  64 

Edited 

This  oollection  of  the  best  machine  language 
games  from  COMPUTE!  magazine  and  COM- 
PUTERS GazeSe  Is  a  must  for  64  game  players 
^d  machine  language  programmers.  The  book 
Includes  both  the  source  code  {studying  these 
listings  is  an  excellent  way  to  Improve  your  ma- 
chine language  programming)  and  object  code  tor 
the  popular  games  "Cut-oni,"  "Campaign  Man- 
ager," "Nessie,"  "Miami  Ice,"  "Heat  Seeker," 
"Whirlybird,"  and  "Laser  Beam."  A  disk  Is  avail- 
able for  $12.95  which  includes  programs  in  the 
book,  610BDSK. 
$16.95     ISBN  0-67455-061-0 


The  Complete  64 

Edited 

A  book/disk  combination  with  seven  powerful, 
sophisticated  applications  on  disk.  The  book  has 
complete,  easy-to-follow  documentalion  for  each 
of  the  six  applications.  It  features  SpeedScrlpt 
and  SpeedCalc.  COMPUTEi's  commercial-quality 
word  processing  and  spreadsheet  programs; 
"Plus/Term,"  an  easy-to-use,  yet  versatile,  tele- 
communications program;  and  "Sid player,"  a 
powerful  music  editor  and  player.  "Hi-Resolution 
Sketchpad,"  "Ultra-Font  +,'  and  "Mini-filer"  are 
also  included.  All  the  applications  are  on  a  disk 
ready  to  load  and  use  on  the  Commodore  64  and 
128  njnning  in  64  mode. 
$29,95  for  baok/dlsk  package 
ISBN  0-87455-062-9 


Visit  your  local  book  or  computer  store  and  ask  for  one  of  these  new  summer  releases  from  COMPUTEl  Books. 

You  can  order  directly  from  COMPUTE!  by  calling  toll-free  800-346-6767  (in  NY  212-887-8525)  or  writing  COMPUTEl 
Books,  P.O.  Box  5038,  F.D.R.  Station,  New  York,  NY  10150. 

Please  include  S2.00  per  book  or  disk  for  shipping  and  fiandling  in  U.S.  and  surface  mail  or  $5.00  per  book  ainnail.  NC 
residents  add  4.5  percent  sales  tax.  NY  residents  add  8.25  percent  sales  tax. 

Please  allow  4-6  weeks  for  delivery. 


COMPUTE!  Publicationsjnc,  fl? 


Port  of  ABC  Consumer  Magazines,  Inc. 
One  of  ino  ABC  Putrti&hing  Componiej 
825  ?m  Avenus.  tm  Fioo<.  New  Vork,  NV  lOOiu 

Pkjt?«hfrt  of  COMPUTII  COWPUTEI'l  @<»*n*,  C<3MPUTEr»  Gwatt*  &ilf..  COPVtPUTEl  BOC*t.  COMPyTEI'l  Aj50l« 
ApOllcatW^.  and  COWPUTEI'I  AfffI  ST  D4fc  ffxj  MOffdtkn* 


COI^PUTE!  books  are  available  in  ttie  U,K„  Europe,  ttie  fvliddle  East, 
and  Africa  from  Holt  Saunders,  Ltd.,  1  St.  Anne's  Road,  Eastbourne, 
East  Sussex  BN21  3UN,  England,  and  in  Canada  from  McGraw-Hill, 
Ryerson  Ltd.,  330  Progress  Ave,,  Scarborough,  Ontario,  Canada  M1P 
2Z5. 


Tim  J.  Midkift,  Editorial  Programmer 


Challenge  a  friend  in  this  fast -paced,  action-strategy  game  for 
the  Commodore  64.  It's  ivritten  entirely  in  machine  language 
for  rapid  play  and  smooth  movement.  Two  joysticks  are 
required. 


This  two-player  action  game  can  be 
played  at  two  conceptual  levels: 
When  you  first  play,  it  seems  to  be 
purely  an  action  game — all  speed 
and  reflexes — but  after  you  and 
your  opponent  master  the  basics  of 
the  game,  you'll  discover  the  im- 
portance of  having  a  strategy. 

The  object  of  "Bump-N-Run" 
is  to  get  the  ball  and  shoot  it  into 
the  other  player's  goal.  Of  course, 
your  opponent  is  trying  to  do  the 
same,  and  this  is  the  conflict  which 
is  the  heart  of  the  game. 

Typing  It  In 

Bunip-N-Run  is  a  machine  lan- 
guage game,  so  you  must  use 
"MLX,"  the  machine  language  en- 
try program  found  elsewhere  in  this 
issue,  to  type  it  in.  Be  sure  you  un- 
derstand how  to  use  MLX  before 
you  begin  entering  the  data  for 
Bump-N-Run.  After  loading  and 
running  MLX,  respond  to  the 
prompts  with  the  following: 

starting  address:     COOO 
Ending  address:      C6A7 

Save  a  copy  to  disk  or  tape 
when  you've  finished  typing.  To 
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load  the  game,  type  LOAD"BUMP- 
N-RUN",8,1  (tape  users  should 
type  LOAD  "BUMP-N-RUN ",1,1) 
and  SYS  49152  to  begin  play.  Be 
sure  to  have  two  joysticks  plugged 
in.  Press  RESTORE  to  exit  the 
game,  and  SYS  49152  to  replay. 


One  player  has  the  ball  attd  is  threaten- 
ing to  score.  The  oiher  is  goiuj^  to  fry  to 
steal  the  ball  by  bumping  his  opponent. 


Bumping  And  Running 

As  with  many  computer  games,  the 
best  way  to  learn  this  one  is  by 
playing  it.  The  game  begins  with 
the  ball  in  the  middle  of  the  court 


and  each  player  guarding  his  own 
goal.  The  joystick  in  port  1  controls 
the  purple  player.  The  yellow  play- 
er is  controlled  by  the  joystick  in 
port  2,  Catch  the  ball  by  touching  it 
with  your  player.  Your  opponent 
can  then  steal  the  ball  by  bumping 
into  you.  The  direction  and  speed 
your  player  travels  is  controlled  by 
the  joystick.  When  you  first  push 
the  joystick,  you  move  slowly;  keep 
pushing  and  you'll  accelerate.  Press 
the  fire  button  to  shoot  the  ball. 
When  the  ball  is  released,  you  lose 
your  speed,  but  the  ball  continues 
on  with  your  previous  speed  and 
direction.  Make  sure  your  shot  is 
accurate,  because  once  you  shoot 
the  ball  you  can't  catch  it  again  un- 
til it  bounces  off  a  wall.  Remember 
that  you  can  steal  the  ball  from  your 
opponent  at  any  time  simply  by 
bumping  him.  The  first  player  to 
score  15  goals  wins,  and  the  game  is 
reset  when  both  players  press  the 
fire  button. 

Here  are  a  few  more  details 
concerning  the  physics  of  the  game. 
When  players  collide,  their  veloci- 
ties and  directions  are  exchanged. 
Collisions  with  the  walls  cause 
players  to  bounce  back.  A  player 
may  go  beyond  the  walls  only  if  he 
is  pushed  by  another  player. 

See  program  listing  on  page  112.    o 
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Obstacle  128 


Stephen  Cheng 

Here's  an  example  of  bow  to  tap  the  power  of  BASIC  7.0.  It's  a 
short  program  and  uses  no  machine  language— yet  the  result  is 
a  fine,  fast,  two-player,  hl-res  action  game.  For  the  Commodore 
128. 


"Obstacle  128"  is  a  short  two-player 
arcade-style  game  for  the  128.  At  a 
length  of  roughly  IK,  it's  a  much 
more  condensed  program  than  a 
similar  version  for  the  64  would  be. 
The  game  concept  is  not  new. 
It's  basically  a  version  of  the  classic 
Tron  game  where  two  light-cycles 
duel  to  see  who  survives.  Four 
choices  face  you  as  your  light-cycle 
tools  around  the  playing  area:  Do 
you  move  up,  down,  left,  or  right?  If 
you  make  no  choice,  you  continue 
in  the  direction  in  which  you  were 
already  moving. 


Trailing  behind  each  player  is  a 
wall  of  light,  which  both  must  avoid 
hitting.  Eventually  one  player  or  the 
other  gets  trapped  in  an  ever- 
shrinking  area  and  crashes  into  a 
wall.  The  survivor  wins  one  point. 

After  typing  Obstacle  128  in, 
save  a  copy.  To  play,  load  it  and 
type  RUN.  Be  sure  to  have  two  joy- 
sticks plugged  in.  The  first  player  to 
accumulate  five  points  is  declared 
the  winner.  There  is  some  variety  in 
every  battle  as  the  size  of  the  arena 
changes  and  the  players  start  mov- 
ing in  different  directions.  There  are 


several  strategies  to  this  game,  but 
in  general  the  player  who  carves 
out  the  most  area  and  commits  the 
fewest  mistakes  will  be  the  winner. 

How  It  Works 

The  program  is  divided  into  three 
parts:  the  setup  of  the  screen  in 
lines  10-40,  joystick  control  and 
graphics  in  lines  50-200,  and  sound 
effects  and  scoring  in  lines  210- 
320,  Let's  look  at  the  program  in 
some  detail. 

In  line  10,  GRAPHIC  3,1  turns 
on  the  multicolor  graphics  mode 
and  clears  the  screen.  SOUND 
3,100,30000  generates  an  incessant 
beat  of  a  low  frequency  (100  cycles 
per  second)  for  30000  jiffies,  so  this 
will  last  8  minutes  and  20  seconds, 
enough  for  the  whole  game. 


Lifbcom  introduces  fburnewgam 


Mocom,  ™  the  ci-azj'  jjeople 
who  braught  you  "Zork"'^-'  and 
"The  Hitchhikers  Guide  to  the 
Galaxy" '"  has  a  habit  of  coming 
up  with  games  that  add  a  new 
dimension  to  interactive  fiction. 
And  the  best  keeps  getting  bet- 
ter. Case  in  point:  "Leather  God- 
desses of  Phobos"'"  It has a 
scratch  n'  sniff  catTl  and  a  3-d 
comic  book  to  excite  all  yom* 
senses.  Once  youi"  interest  is 


piqued,  you'll  embai*k  on  a  rowdy 
romp  thi'ough  the  soiai-  system. 
This  hilai-ious  s[X)of  of  1930's  pulp 
science  fiction  has  3  "naughtiness 
levels,"  for  the  pmde  to  the  lewd. 
"Leatiier  Goddesses"  is  sm'e  to 
amuse  members  of  either  sex. 

One's  really  warped. 

Then  there's  "TtTnity."""  It 
answei^  the  question  of  whether 
a  game  can  be  both  Kght-heaiied 


and  pi'ofound.  You  journey 
thi*ough  a  time  waip  into  a  mis- 
chievous fantasy  world  where  all 
atomic  explosions  are  mysteri- 
ously connected.  "TMnity"  takes 
you  back  to  the  dawTi  of  the 
atomic  age  and  puts  the  course 
of  history  in  your  hands. 

One's  a  real  circus. 

It  has  been  said  that  the 
circus  is  the  only  really  mysteri- 
ous thing  left  in  ci\ilization. 
" "  ~  One  thing's  for  sui-e,  there 
is  plenty  of  mysteiy  in 
"BaUyhoo."™  While  tiying  to 
locate  the  cii'cus  owner's  Md- 
napped  daughter,  you  are 
somersaulted  into  a  thi-ee- 
ring  world  of  deception  and 
crime.  To  solve  the  ciime 


Note  how  both  players  have  closely 
followed  each  other  in  an  attempt  to 
cut  each  other  off.  Current  positions 
are  in  the  upper  left  section  of  the 
screen. 

Line  20  sets  the  background 
color,  the  border  color,  and  multi- 
color 1  and  2.  A  random  number 
between  30  and  69  determines  the 
size  of  the  playing  field.  The  handy 
CHAR  command  places  text  any- 
where on  the  screen.  The  +S  and 
—  S  in  the  DRAW  commands  are 
used  to  shrink  the  y-axis  (the 
height)  of  the  arena. 

Line  40  generates  the  locations 
and  the  starting  positions  of  the 
combatants  in  the  arena.  X  and  Y 
are  the  x  and  y  coordinates  for  the 


position  of  the  first  player,  and  A 
and  B  are  the  coordinates  of  the  sec- 
ond player.  In  Une  40,  X  is  subject  to 
a  little  randomness,  as  is  A,  so  that 
the  players  start  at  different  ,t  coor- 
dinates when  the  game  begins.  Y 
and  B  are  set  at  100,  so  both  players 
will  start  in  the  middle  of  the  screen. 
Next,  random  values  are  as- 
signed to  J  and  K,  the  directions  of 
movement  of  player  1.  If  J  is  1,  the 
player  travels  to  the  right,  and  if  J  is 
—  1,  the  player  travels  to  the  left.  If 
K  is  1,  the  player  moves  4own,  and 
if  K  is  —1,  the  player  moves  up. 
Since  this  game  has  no  diagonal 
movements,  one  of  the  two  direc- 
tions has  to  be  zero,  while  the  other 
is  nonzero.  L  and  M  are  the  corre- 
sponding movement  directions  for 
player  2.  Notice  that  L  =  ]  and 
M  =  K,  so  both  players  will  start 
traveling  in  the  same  direction  at 
the  beginning  of  the  game. 

The  Main  Loop 

After  the  board  is  set  up,  we're 
ready  to  start  the  game.  Lines 
50-200  are  the  main  loop,  where  all 
the  action  takes  place.  The  joystick 
reading  function  (JOY)  is  quite 
handv.  In  line  50,  J1=J0Y(1)  as- 


signs a  number  to  variable  ]1  de- 
pending on  where  joystick  one  is 
pointing.  If  the  joystick  is  untouched 
(centered),  Jl  equals  zero  and  the 
program  skips  the  next  four  lines. 

Lines  60-90  control  the  direc- 
tion of  movement  of  player  one,  ad- 
justing the  X  and  y  coordinates  based 
on  the  current  state  of  the  joystick. 

Line  100  sees  it  the  cyclist 
bumps  into  anything  such  as  his 
trail,  the  other  player,  or  the  arena 
walls.  LOCATE  X-I-J,Y-|-K  moves 
the  pixel  cursor  to  the  new  position, 
which  is  calculated  by  adding  the 
direction  of  movement  to  the  play- 
er's current  position.  Then  we  read 
the  dot  color  of  the  selected  pixel, 
using  RD0T(2).  If  the  color  is  either 
2  or  3,  player  one  has  crashed  into 
something  and  lost  a  battle.  Thus, 
in  line  100,  if  RDOT(2)  >  1  THEN 
J3  =  l,  J3  is  a  flag  which  signals 
whether  the  player  has  crashed  or 
not.  Line  110  updates  the  position 
of  player  one,  and  the  DRAW  com- 
mand puts  a  small  dot  with  color  3 
on  the  screen  representing  the 
player. 

Lines  120-180  are  the  analo- 
gous lines  for  player  two.  The  only 
thing  different  is  that  new  variables 


es.  One  really  smells. 


Every  package  iiicluttes  an  inUffml  set  o/props 
to  excite  yonrsmifs  and  etikame  Iheyanie. 

and  save  your'  hide  fi-om  a  per- 
manent spot  in  tlie  fi-eak  show, 
you'll  need  to  sti-etch  your 
puzzle-solving  skills  to  the  limit. 

One's  really  haimting. 

Wrapping  UJ5  this  new  quaitet 
is  a  classic  gothic  mysterj^  set  in 
a  haunted  castle  on  the  mist- 
shi-ouded  seacoast  of  Cornwall. 
In'TVIoonmist'""  you'll  ex^jlore 
the  dai'kest  reaches  of  Tresyllian 


Castle  and  get  involved  with  an 
eccentric  cast  of  chai'acters, 
including  British  nobility,  while 
trying  to  save  your  best  fiiend 
^:-  fi"om  a  vengefiil  ghcst.  "Moon- 
mist"  offere  foui'  clistinctly  differ- 
ent sets  of  clues,  problems , 
solutions  and  hidden  treasm^es. 
So  you'll  die  to  replay  it  again 
and  again. 

All  four  are  easy  to  get. 

Simply  follow  yom^  nose  to 
youi^  local  software  store  today. 

inFOCom 

For  more  information,  call  lK{rt)lilj;i-6fci6ii,>:.  17K 
Or  write  to  us  at  125  Cambn(ige^ark  Driven 
Cambridge,  iU  02140. 

£i  InfocflinH  1m.  Zorkt&arejji^tfrtd  lr*dtm*ril»nd  Bjity- 
hoo,  IVinily,  LpAlhpr  G«t[f  nsf  s  of  t^bobot  ind  HooninUl 
are  Lrideiuarki  iii  J  nfoconv,  Inc ,  Thf  Hilf  hh-ilurr'A  Culdt  to 
t  he  GjLU:iy  if.  1  tntltnurk  uf  Ikiiixl^  A  dtnvit. 


CONVERT  YOUR 

COMPOSITE 

MONITOR 


TQJBGRI! 


Inc. 
iiilroduces  ihe 
RGBI  Conversion 
System!  Now  you  can  convcrl  jour 
1702  compos  lie  monitor*  to  true, 
100%,  full  color  R(;H1  (all  three 
guns  clri\'eii  separately) !  Willi  the  (lip 
of  a  switdi  go  to  composite  or  K(iBI, 
This  is  not  an  emulation  of  RGBI  or  d 
mono- 
chrome 
cable 
and 
re- 
quires 
no  sofiunre 
or  use  of 
computer  memorj.  Wth 
Dur  conversion  system  your 
composite  monitor  IS  an  Kdlil 
monitor. 

linjoy  the  full  potential  of  your 
OIH-  use  of  the  80  column  inode, 
the  hi);h  resolution  mode  and  the  full 
1  MHZ  speed.  .\11  this  with  a  picture 
qualit\'  that  equals  any  factory  built 
R()BI  monitor  (but  for  a  fraction  of 
the  price)! 

Our  conversion  sj-stem  is  a  hard- 
ware add-on  and  requires  minor 
assembly.  The  system  ccmies  c<mi- 
plete  with  detaded  instructions  for 
converting  your  monitor  Our  con- 
version process  is  simple  and  easy  to 


perform.  All 
components 
necessary  for 
xssembly  are  included,  lor  those  re- 
quiring additional  assistance  wc  have 
provided  a  technical  support  nnmber 
to  call.  Vii'  are  firmly  conunitted  to 
customer  support. 

So  don't  wait  any  longer  —  fiel 
the  full  use  of  your  monitor  — 
convert  it  to  RGi51  with  Dij;iTek.  Inc.'s 
RGBI  (.onversion  System!  Just  send 
S49.95  plus  S.i50  for  postage  and 
handling. 

For  more  information  or  to  place 
your  order  call  our  cusKimer  senice 
iine  at  (813)  933-802.3.  or  write  to: 
DigiTek,  Inc.,  IO4I5  -N.  Florida  Ave., 
Suite  ilO,  Tampa,  Florida  .33612. 

There  is  a  S5.00  addidonal  charge 
for  C.O.D.  orders.  Dealer  inquiries 
vM'Icome. 

•Conversion  available  for  all  com- 
posite monitors,  write  or  call  for 
further  information. 

^  DigTek.  Inc. 

Nr        tt)4l5  N,  Florida  Aw,  Suite  ilO 
Tampa,  Fkirida  !,.>,Mi 

(813)  933-8023 


are  needed  to  store  the  data  for 
player  two. 

Line  190  tests  whether  either 
player  has  crashed.  If  so,  the  pro- 
gram jumps  to  the  scoring  section 
in  lines  210-310.  Line  200  directs 
the  program  back  to  the  start  of  the 
joystick-reading  part  beginning  at 
line  50  to  continue  with  the  move- 
ment of  both  players. 

The  final  part  of  the  program 
contains  the  routines  for  scoring, 
sound  effects,  and  printing  crash 
messages  on  the  screen.  Line  210 
makes  an  explosion  sound  and 
prints  the  CRASHED  message  for 
player  2.  Lines  220-230  detect  the 
rare  occurrence  when  both  players 
crash  at  the  same  time.  Line  240 
prints  the  CRASHED  message  for 
player  1.  Line  260  creates  another 
explosion,  and  the  computer 
SLEEPS  for  one  second  so  that  the 
players  can  view  the  screen  for  a 
short  time.  The  two  scores  are  con- 
verted to  strings,  because  CHAR 
can't  handle  numeric  variables,  and 
printed  to  the  hi-res  screen.  Lines 
280-290  check  whether  either 
player  has  won  five  matches.  If  so, 
a  congratulatory  message  is  dis- 
played for  the  winner,  and  the  pro- 
gram jumps  to  line  310.  Otherwise 
J3  and  J4  (the  collision  flags)  are  re- 
set to  zero  and  another  round  begins. 

There  are  several  ways  pro- 
grammers could  modify  and  en- 
hance the  game.  When  a  player 
crashes  into  a  wall,  perhaps  you 
could  use  CIRCLE  to  draw  a  series 
of  concentric  circles  to  mark  the 
spot  where  the  crash  happened. 
Then  flash  the  hi-res  screen  by  al- 
ternating background  colors 
(COLOR  0)  a  few  dmes.  You  might 
also  want  to  experiment  with  the 
sound  effects  and  the  victory  song 
at  the  end  of  the  game.  To  make  the 
game  more  challenging,  use  CIR- 
CLE or  BOX  to  put  some  barriers  on 
the  screen.  The  players  would  face 
the  additional  challenge  of  avoid- 
ing the  obstacles. 

It  wouldn't  be  especially  diffi- 
cult to  convert  Obstacle  128  to  a 
one-player  game — you  against  the 
computer.  A  simple  technique  for 
moving  the  computer  player  is  to 
use  RDOT  to  check  for  an  imminent 
collision,  then  pick  a  right  or  left 
turn,  A  slightly  more  intelligent  rou- 
tine would  look  ahead,  to  see  which 
direction  has  more  empty  space. 
See  program  listing  on  page  116.    O 
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CO^A^AODOR^  6A/1 


iKLimm 


SPEED  KINa 

Rated  ttie  best  motor  cycle     /■ 
race  game  on  the  'i 

Commodore  64/128.  Race 
on  world  class  circuits 
against  nineteen  tough 
competitive  riders  in  the 
action  game  of  *86. 


It] 


EOFO 

The  great  gamble  always 
"  lys  off  in  these  reali""' 

IS  Vegas  poker  and' 
fruil  I 
simut 


exciting  action 
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i^ii,  ct^rt.  Action  BiKeriHc 


IVlastertronic  programs  are  now  available  at  all  '■ 
locations  of  Child  World  and  Children's  Palace. 
Also  featured  at  good  software  dealers  and  locations 
of  Caldor,  Crazy  Eddie,  Gemco,  Electronic  Boutique, 
Service  Merchandise,  and  Toys  R  Us.  ■ 

MASTERTRONICINTINC 

7  31 1 B  GROVE  ROAD  FREDERICK  MO  21 701    - 

(301)695  8877 


STAR  BE 


■-tally  realistic  joystick 
trolled  golf  simulation 
iknocks  "all  other  golf 

nies  into  the  rough," 
Features  touch  sensitive 
club  controls  and  full  3D 
perspective  animated 
grapnics,  *A  complete 
experience. of.top  class 
tournan 
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Match  Blox 

Mark  Tuttle 

//  i/oM  like  puzzles,  try  your  hand  at  one  of  the  five  variations 
of  this  entertainiiig  solitaire  game  for  the  64,  Plus/4,  and  26.  A 
joystick  is  required. 

"Match  Blox"  is  a  solitaire  puzzle 
game  in  which  you  try  to  solve  any 
of  the  five  variations  in  the  fewest 
number  of  moves  possible.  Each 
game  is  played  on  a  3  X  3  matrix  of 
squares,  and  each  square  is  colored 
blue  or  orange.  The  object  is  simple: 
Manipulate  the  squares  until  they 
match  the  pattern  displayed. 

The  program  listing  {Program 
1)  for  Match  Blox  is  for  the  Commo- 
dore 64.  If  you  have  a  Plus/4  or  16, 
type  in  Program  1,  but  substitute 
the  lines  from  Program  2  for  the 
corresponding  lines  in  the  Program 
1  listing. 

After  you  type  in  the  program, 
save  a  copy.  To  use  it,  plug  a  joy- 
stick into  port  2  (port  1  on  the 
Plus/4  or  16),  load  it,  and  type 
RUN.  The  program  first  displays 
the  titles  of  the  game  variations, 
numbered  1-5.  A  box  at  the  bottom 
of  the  screen  displays  the  number  1, 
which  corresponds  to  the  first  game 
variation,  (If  you  want  to  start  with 
this  one,  just  press  the  fire  button.) 

so    COMPUTERS  Gazette     Novamber  19B6 


You  must  think  ahead  for  success  in 
this  solitaire  stralegi/  game  for  the 
Commodore  64. 

To  select  any  of  the  five  games, 
move  the  joystick  left  or  right.  Right 
increments  the  variation  number  (it 
will  roll  over  from  5  to  1),  and  left 
decrements  the  number  (it  will  roll 
over  from  1  to  5).  Press  the  fire  but- 
ton when  the  number  displayed 
corresponds  to  the  game  you  wish 
to  play. 

The  patterns  to  be  matched  for 
each  of  the  game  variations  are  as 
follows: 
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Matching  The  Pattern 

After  you  choose  a  game,  the  screen 
displays  the  game  board  in  the  cen- 
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SdENTISISi 


When  we  started  our 
company  on  the  west  coast, 
people  thought  we  were  a  little 
spaced  out.  So  you  can  imag- 
ine their  reactions  when  we 
announced  we'd  discovered 
a  new  universe. 

People  laughed.  People 
scoffed.  And  they  really  freaked 
out  when  we  told  them  where 
we'd  found  it: 

Inside  a  Commodore  64. 

It's  called  GEOS.  And  it 
turns  any  Commodore  into  a 
powerful  PC  that  holds  its  own 
against  any  computer,  no  matter 
what  kind  of  fruit  it  was  named 
after. 

GEOS:  The  superior 
intelligence.  Of  course,  we 
always  knew  Commodores 
possessed  superior  brains.  It  just 
took  GEOS  to  discover  them. 

You  see,  GEOS  opens  your 
Commodore  to  a  huge  universe 
that  can  hold  an  infinite  number  of 
applications.  Which  means  that 
GEOS  can  do  just  about  anything 
the  expensive  PC's  can  do, 
including  one  thing  they  can't: 

Add  even  more  GEOS 
applications  that  are  being 
developed  even  as  you  read  this. 

Increase  your  speed  to 
warp  factor  7.  The  first  thing 
you  notice  with  GEOS  is  how 
its  diskTurbo  speeds  up  your 
Commodore's  disk  loading  and 
storing  time. 
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Not  twice  or  three  times  as 
fast.  But  five  to  seven  times 
faster  than  normal.  Which  lets 
you  streak  through  files  and 
documents  at  what  seems  like 
warp  speed. 

And  that  saves  you  endless 
time. 


Every  universe  comes 
complete  with  a  desk.  The  way 
to  keep  order  in  our  universe 
is  with  the  GEOS  Desktop.  It's 
just  like  your  desk  at  home,  only 
without  the  coffee  stains. 

The  Desktop  keeps  your  art 
and  documents  filed,  and  comes 


W  UNIVERSE 


with  all  the  accessories  you  need 
to  keep  you  organized: 

Aji  alarm  clock  keeps  you 
punctual.  A  notepad  keeps  your 
memos.  And  a  calculator  keeps 
your  accountant  honest. 

How  to  communicate 
with  a  new  universe.  With 
geoWrite,  you  can  rearrange  your 
written  words.  Move  blocks  of 
copy.  Cut  and  paste.  And  even 
display  your  text  in  fonts  of 
different  styles  and  sizes,  right 
on  the  screen. 

With  geoPaint,  you  become 
a  Michelangelo  with  a  mouse. 


Sketching  and  painting  with  alt 
kinds  of  colors,  textures  and 
patterns. 

You  can  invert,  mirror  and 
rotate  images.  Insert  them  into 
your  geoWrite  documents.  And 
save  them  in  your  GEOS  Photo 
Album  for  use  later. 

Finding  your  way  through 
the  universe.  The  most  difficult 


thing  about  a  new  universe  is 
finding  your  way  around.  But 
with  GEOS,  you  only  need  to 
remember  two  things: 

Point  and  click. 

When  GEOS  offers  you 
options,  you  just  point  to  your 
answers  and  click  your  mouse  or 
joystick. 

You  want  to  draw?  Point 
and  click. 

You  want  to  write?  Point 
and  click. 

You  want  to  fill  in  that  obtuse 
rhomboid  with  an  air-brushed 
geometric  pattern  in  a  lighter 
shade  of  pink?  Point  and  click. 

Easy,  huh?  And  in  case  you 
ever  do  make  a  mistake,  GEOS 
backs  you  up  with  an  "Undo" 
feature  that  undoes  the  very  last 
command  you  entered. 
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Running  out  of  space. 

With  GEOS,  that's  hardly  likely. 
Because  there's  endless  space  in 
the  universe  for  new  applications. 

Unfortunately,  there's  only  so 
much  space  in  this  ad. 

So  zip  down  to  your  nearest 
software  dealer.  Tell  him  you  want 
to  explore  the  new  universe  in 
your  Commodore. 
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And  if  he  looks  at  you  like 
you're  some  kind  of  alien,  well, 
just  tell  him  Berkeley  Softworks 
sent  you. 

The  name  is  universally 
known. 


To  order,  call  1-800-443-0100  ext.  234 

GEOS  is  just  $59.95 

(California  residents  add  6.5%  sales  tax.) 
$2.50  US/$5.50  Foreign  for  shippinK  and 
handling-  Allow  six  weeks  for  dt'livery. 

Commodore  f>4  and  C64  are  trademarks  of 
Commodori;  Electronics,  Ltd.  GEOS.  GEOS 
[)i;sktop,  (jeoPaint,  geoWrite,  disklbrbo  and 
BL'rkdey  .Softworks  are  tradenames  of 
Berkeley  Softworks. 


The  brightest  minds  are  working  at  Berkeley. 


Well,  we  told  you  it 
wouldn't  be  long  until  the 
first  GEOS  applications 
were  ready.  And  these  are 
just  the  first.  The  number 
of  satellites  in  the  GEOS 
universe  is  infinite. 

Judge  Font  Pack  on 
looks  alone.  Let's  face  it. 
People  judge  your  work  not 
only  by  what  it  says,  but 
how  it  looks. 

That's  why  we  devel- 
oped Font  Pack.  A  collec- 
tion of  20  different  type 
styles  that  not  only  say 
what  you  mean,  but  really 
look  like  they  mean  it. 

Channr-.:  is  charming. 
Boalt  is  all  business. 
M-'sBraty<inirK^  is 
financial.  And  Telegraph 
is  . . .  hmmm,  well,  you 
get  the  point. 

When  you  combine 
these  20  fonts  with  the 
five  you  get  with  geoWrite, 
your  work  not  only  reads 
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better,  it  practically  speaks 
for  itself. 


Look  what  we 
found  in  your  desk.  You 

know  how  there's  always 
one  drawer  in  your  desk 
that's  filled  with  really  neat 
stuff?  Well,  GEOS  has  one 
of  those,  too. 

It's  called  Desk  Pack. 

The  ingenious  Desk 
Pack  Graphics  Grabber 
copies  graphics  from  clip 
art  galleries  like  Print 


Shop,  Print  Master  and 
Newsroom  for  use  in 
geoWrite  and  geoPaint, 

The  Desk  Pack 
Calendar  pops  up  whenever 
you  need  to  plan  your 
schedule.  And  since  it's 
valid  until  the  year  9999, 
you'll  never  have  to  miss 
one  of  those  swell  family 
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reunions  ever  again. 

There's  even  an  Icon 
Editor,  which  lets  you 
customize  your  GEOS  file 
icons  with  the  graphic  of 
your  choice. 

And  when  you  can't 
deal  with  work,  Desk  Pack 


deals  the  sharpest  Black 
Jack  game  this  side  of 
Vegas,  complete  with 
graphics  and  sound  effects. 
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New  discoveries 
reported.  The  GEOS 
universe  is  expanding.  And 
we'll  report  each  new  dis- 
covery to  you  as  it  occurs. 


In  the  meantime,  add 
Desk  Pack  and  Font  Pack 
to  your  GEOS  system. 
And  see  how  much  you 
can  explore. 
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To  order,  call  1-800-443-0100  ext.  234 

Font  Pack  $29.95  Desk  Pack  $34.95 

(CaLfomia  residents  add  ti.5%  sales  tax.) 
$2.50  US/$5.50  Foreign  for  shipping  and 
handling.  Allow  six  wt^eks  for  delivery. 

Commodore  64  and  CS^l  are  trademarks  of 
Conunodore  Electronics,  Ltd,  GEOS,  (JEOS 
Desktop,  geoPaint,  nuoWrite,  diskTurtx)  and 
ISerkiiley  Softworks  are  tradenames  of 
Herkt'lev  Softworks. 


The  brightest  minds  are  w^orking  at  Berkeley. 


Super  Graphix 


GRAPHICS  and  FONTS  plus  an  8K  BU 
speed.  The  XETEC  Super  GraphU  In 
oders  a  new  high  In  technology  with 

•  8K  Butter  Standard 

•  10  Printing  Modes 

•  3  fntarnal  Screen  Dumps 

•  Extensive  Command  Ctiannel 

•  Ressl  Button  to  Halt  Printing 
trom  Buffer 

•  Switcti  Settings  on  Lat>ei  tor 
Quick  Retersnce 

•  Correspondence  Quality  Font  Built-in 


Includes: 

Utility  Disk 

With 

27  Fonts 

And 

Font 

Creator 


FFER  for  the  ultimate  In  performance  and 
lerface  for  Commodore  Computers  now 
these  features: 

•  Capable  of  Storing  2  Additlonat  Fonts 

•  Correct  Grapfiics/Text  Aapect  Ratio  tor 
alt  Major  Printers 

•  8  Active  Switoties  w(tt\  Cfianges 
Constantly  r^lonitored 

•  Internai  Fonts  Support  Super-script. 
Sub-script,  Underlining,  Bold-face  and 
Cfioice  of  9  Pitches 


Suggested //s(  $99.95      •      Includes  Lifetime  Warranty 
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COMMODORE  BRAND  SOFTWARE 

FOR  THE  64  AND  128  COMPUTERS 
BELOW  ORIGINAL  WHOLESALE 


PROGRAMMING  AIDS 


Assembler  S15 

Super  Expander  (C)  12 

Pilot  14 

Screen  Editor  12 


EDUCATIONS!  LEARNING 


ABeeC's(C)  S6 

EZMatch/EZ  Count  6 

WhatsNext  6 

Fishmetic  6 


INFOCOM  MIND  GAMES 


Zork  II 
Zork  III 

Suspended 

Starcross 

Deadline 


S11 
11 
11 
11 
11 


VIDEO  ARCADE 


Ktct<man(C)  S5 

Clowns  (C)  5 
Visible  Solar  System  (C)     6 

Tooth  Invaders  (C)  6 

Blue  Print  (C)  6 

Solar  Fox  (C)  8 

Star  Rangers  (0)  8 

Viduzztes  (0)  8 

Satan's  Hollow  10 

Triad  9 

Chess  10 

Rally  Speedway  10 


NOTE:  ALL  SOFTWARE 
IS  ON  DISK  EXCEPT 
V/HERE  NOTED  WITH  A 
(C)  WHICH  IS  ON  CAR- 
TRIDGE. 


PUBLICDOMAIN 


Business 
English  I 

English  II 
English  III 
English  IV 
English  V 
English  VI 
English  VII 
Matht 
Math  II 
Math  III 
Math  IV 
MathV 
Math  VI 
Math  VII 
Math  VIII 
Science  I 
Science  II 
Science  III 
Science  IV 
Technology 
History 
Games  III 


ORDERING  INFORMATION;  For  fast  delivery  send  cash- 
iers check  or  money  order.  Personal  checks  allow  3  weeks 
to  clear.  COD  charges  S3.00.  Please  add  5%  (or  shipping 
and  handling  with  a  S3. 00  minimum.  Florida  residents 
please  include  5%  sales  tax.  Ail  goods  are  new  and  factory  sealed,  All  sales  are  final. 

S  &  R  MARKETING 

P.O.  BOX  9597 

CORAL  SPRINGS,  PL  33075-9597 


S3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


TO  ORDER  CALL  TOLL  FREE 

1-800-523-4874 

IN  FL  CALL  305-685-5423 

BETWEEN  9  am  -ilp.m  E.T     MONDAY  -  FRIDAY 


ter  and  the  pattern  to  be  matched  on 
the  right.  The  computer  randomly 
selects  blue  and  orange  squares,  and 
places  them  on  the  game  board.  Be- 
cause the  choices  are  random,  there 
are  over  500  possible  initial  configu- 
rations for  each  pattern, 

A  flashing  cursor  appears  at 
the  center  of  the  game  board  when 
play  begins.  Select  the  square  you 
v^ish  to  change  by  moving  the  cur- 
sor with  the  joystick  to  the  square 
and  pressing  the  fire  button.  Only 
the  orange  squares  may  be  changed. 
If  you  press  the  fire  button  while  on 
a  blue  square,  nothing  happens. 
Choosing  one  of  the  four  corner 
squares  (1,  3,  7,  or  9)  reverses  the 
color  of  that  square  and  the  three 
adjacent  squares.  Choosing  an  edge 
square  {2,  4,  6,  or  8)  reverses  its 
color  as  well  as  the  two  adjoining 
corner  squares.  If  you  select  the 
center  square,  its  color  is  reversed 
and  so  are  the  colors  of  the  four 
edge  squares. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

Don't  worry  if  at  first  it  takes  a 
long  time  to  solve  the  puzzle. 
There's  no  limit  to  the  number  of 
moves  you  can  make.  A  message 
will  inform  you  when  you  solve  the 
puzzle.  In  games  2-5,  be  careful  not 
to  change  all  the  squares  to  blue.  If 
you  do,  there  are  no  legal  moves 
available — remember,  you  can't 
reverse  a  blue  square — and  the 
game  ends.  It's  suggested  that  you 
tackle  game  1  (UNI-COLOR)  first. 
It's  the  easiest  of  the  five.  When 
you've  mastered  this  one,  try  the 
others. 

Strategy 

You'll  probably  develop  your  own 
way  of  solving  the  puzzles,  but  if 
you  can't  seem  to  get  anywhere,  try 
to  establish  some  sort  of  symmetry 
on  the  board  and  then  make  moves 
which  maintain  that  symmehy.  This 
will  make  it  easier  to  solve  the  puz- 
zle, since  all  the  goals  are  symmetri- 
cal. 
See  program  listings  on  page  117.  IB 
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NUMBER  ONE  ARCADE  HITS 
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Put  on  your  black  belt  and  challenge  your 
friends  or  the  computer  through  nine 
plctureique  settings  In  this  leading  Martial 
Arts  Game  to  become  the  KAIIATE 
CHAMP.  For  the  Commodore  64'"/l  28 
and  the  4eK  Apple  N"  Series. 


As  the  crack  shot  COMMANDO,'  battle 
overwhelming  odds  to  defeat  advancing 
rebel  forces.  Armed  wtth  only  a  machine 
gun  and  hand  grenades, you  must  break 
through  the  enemy  lines  to  reach  the  fort- 
ress. For  the  Commodore  64'"/)  ZB, 


Prepare  for  the  fight  of  your  life . .  .you 
are  the  KUNG-FU  MASTEn."  Battle  the 
evil  forces  through  the  five  dangerous 
floors  In  the  wizard's  castle  to  rescue  the 
captive  fair  maiden.  For  the  Commodore 
64"/ 1 28  and  the  48K  Apple  »>■  Series. 


Apple  and  CoironoiJore  64  are  tradcmarki  ol  Appre  Com- 
puter, Int.  and  Commodofe  Elettronltj.  Ltd,  respect  Iwely. 
•  t  Data  Ea«  USA,  Inc.  Mfd.  under  llcenie  from  Capcom 
USA. 
'  •  « Irem  Corp.  Mfd.  under  lltenje  by  Data  e«t  USA.  tnc. 


DATA  EAST  USA,  INC. 

470  Needles  Drive,  San  Jose,  California  9StI2 

[4081  286-7074 

«)  1 986  Data  East  USA,  Inc.  All  rights  reserved. 


Vizawnte  Classic  128 


Vizawriie  Classic  328— written  by  Kevin 
Lacy,  author  of  Omniwriter  64  and  Vi- 
zastar  64 — may  just  be  the  most  power- 
ful word  processing  tool  presently 
available  for  the  Commodore  128. 
Franl^ly,  it's  hard  to  imagine  needing  a 
word  processor  to  do  something  that 
Vizawriie  cannot  do.  Besides  having  all 
the  standard  word  processing  features 
that  users  have  come  to  expect,  such  as 
moving,  copying,  and  deleting  blocks 
of  text;  searching  and  replacing  words 
and  phrases;  and  centering,  justifica- 
tion, and  highlighting  of  text,  Vizawrite 
has  many  extraordinary  features.  Those 
include  the  ability  to  do  news  letter -like 
columns,  a  glossary  of  frequently  used 
words  and  phrases  for  quick  insertion, 
onscreen  highlighting  of  text  (boldface 
and/or  underline),  and  automatic  for- 
matting of  each  page  as  you  type.  Ex- 
cept for  certain  text  enhancements, 
such  as  italics,  Vizaivrite  is  a  "what  you 
see  is  what  you  get"  word  processor, 
permitting  you  to  see  onscreen  what 
your  document  will  look  like  when 
printed  out.  Vizawriie  has  over  59K  of 
text  memory,  enough  for  a  25-30  page 
document.  Of  course,  the  program  can 
link  multiple  files  for  creating  extra  long 
documents.  To  top  it  off,  all  of  these 
features  are  in  the  128's  2  MHz  fast 
mode  and  are  displayed  in  80  columns. 

In  addition  to  these  many  ad- 
vanced word  processing  features,  Vi- 
zawrite provides  a  great  degree  of 
control  and  flexibility  over  the  system. 
You  can  easily  customize  the  display 
colors  to  your  own  choosing,  and  when 
a  screen  is  customized  and  the  file 
saved  to  disk,  the  color  choices  are 
saved  along  with  it.  A  built-in  calcula- 
tor with  memory  is  available  from  a  sin- 
gle keystroke,  as  well  as  online  help 
windows  that  you  can  customize.  A  full 
range  of  disk  commands  is  available 
from  within  the  program — you  can  for- 
mat new  disks;  save,  scratch,  and  verify 
files;  and  perform  any  DOS  commands 
available  from  BASIC  7.0  (such  as 
switching  a  1571  from  single-sided  to 
double-sided  format  and  vice  versa). 

Vizawrite  allows  you  to  take  full 
advantage  of  your  printer's  capabilities 
by  employing  a  "printer  profile"  sys- 
tem allowing  you  to  create  a  custom 
printer  profile  to  meet  the  exact  needs 
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of  your  printer.  The  program  then  al- 
lows you  to  go  through  an  extensive  se- 
ries of  options  to  define  exactly  what 
you  want  to  print.  Vizawrite's  use  of  the 
printer  is  so  extensive,  however,  that 
setting  up  a  file  to  print  the  way  you 
want  may  take  some  fime  initially.  Be- 
tween working  through  all  the  options 
and  figuring  out  which  are  appropriate 
for  use  with  your  printer  and  the  docu- 
ment in  question,  preparing  to  print  is 
not  simple.  Fortunately,  once  you've 
completed  the  exercise,  your  choices 
can  be  saved  with  the  file.  I  found  it 
useful  to  set  up  the  desired  printing  op- 
tions (and  screen  colors)  and  save  a 
blank  file  to  disk.  Then  before  creating 
a  new  document,  I  load  in  the  blank  file 
containing  the  desired  options  and  save 
the  time  and  trouble  of  setting  up  the 
options  for  every  new  document. 

An  additional  printing  capability  of 
Vizawrite  is  its  built-in  proportional  and 
near-letter-quality  (NLQ)  fonts.  The 
program  offers  four  different  propor- 
tionally spaced  fonts  and  three  different 
NLQ  fonts.  However,  1  could  not  get  all 
of  the  proportionally  spaced  and  NLQ 
fonts  to  work  with  my  Epson  printer. 
Also,  the  NLQ  fonts  only  permit  49-1/2 
lines  per  page,  as  opposed  to  the  stan- 
dard 66  lines  per  page.  The  fonts  that 
worked  with  my  Epson  looked  ex- 
tremely good.  In  fact,  the  Vizawrite 
user's  manual  was  produced  using  the 
program's  NLQ  fonts. 

Usually,  the  price  of  such  power 
and  versatility  in  a  word  processor  is 
complexity  and  difficulty  of  use.  How- 
ever, Vizawrite  does  an  admirable  job  of 
making  itself  relatively  easy  to  use.  Vi- 
zawrite ufilizes  a  command  bar  at  the 
top  of  the  display  screen  and  drop- 
down menus  for  most  file,  disk,  print- 
ing, and  utility  commands.  To  activate 
the  command  bar,  simply  press  the 
Commodore  key;  then  use  the  cursor 
and  RETURN  key  to  drop  a  particular 
menu  down  into  its  subcommands. 
From  there,  you  again  use  the  cursor 
and  RETURN  keys  to  activate  the  de- 
sired subcommand.  However,  once  you 
become  familiar  with  the  commands 
available,  you  can  employ  a  much  fast- 
er command  execution  by  simply  press- 
ing the  Commodore  key  and  then  the 
key  corresponding  to  the  first  letter  of 


the  words  representing  the  desired 
command  and  subcommand. 

The  word  processing  commands 
are  fairly  standard,  using  function  and 
control  keys.  There  are  two  quirks  that 
may  represent  differences  between  Eu- 
ropean and  American  command  con- 
ventions. First,  the  DELete  key  erases 
the  character  on  which  the  cursor  is 
placed.  Second,  commands  executed 
with  the  CONTROL  key  (such  as  CON- 
TROL-E,  which  begins  and  ends  the 
boldfacing  of  a  portion  of  text)  are  ac- 
complished by  pressing  CONTROL 
and  releasing  it,  then  pressing  the  E 
key.  The  most  common  convention  re- 
quires holding  down  CONTROL  while 
pressing  the  other  key  to  complete  the 
command. 

The  formatting  of  text  is  accom- 
plished by  the  use  of  embedded  codes 
and  what  Vizawrite  calls  a  format  litte — 
a  dotted  line  that  appears  above  the  text 
to  be  manipulated  by  the  desired  for- 
mat commands,  such  as  tabs,  margins, 
line  spacing,  column  setting,  and  page 
breaks.  Additionally,  special  printer 
codes  can  be  defined  on  a  format  line, 
allowing  the  user  to  embed  the  neces- 
sary codes  in  the  text  to  produce  special 
characters  or  text  enhancements,  such 
as  international  characters,  italics,  and 
super-  or  subscripts. 

While  the  embedded  codes,  format 
lines,  and  faint  dots  Vizawriie  places  in 
text  between  words— and  wherever  else 
the  user  leaves  a  space  using  the  space 
bar — may  be  visually  distracting,  Vi- 
zawrite provides  the  option  to  hide  such 
formatting  symbols.  You  simply  press 
CONTROL  and  then  H,  and  the  for- 
matting symbols  are  "hidden"  on  the 
screen,  thereby  permitting  you  to  view 
your  document  almost  as  it  would  ap- 
pear when  printed  on  paper.  I  say  at- 
mosi  because  some  text  enhancements 
are  not  displayed  on  the  screen,  such  as 
italics,  condensed  print,  superscripts, 
and  subscripts.  Seeing  your  document 
as  it  will  appear  on  paper  as  you  are 
editing  is  a  tremendous  feature  in  a 
word  processor— one  that  cannot  be 
overstated.  Besides  allowing  you  to  be 
more  creafive  while  writing,  the  hide 
option  saves  you  a  significant  amount 
of  time  because  you  don't  have  to 
switch  between  an  edit  and  a  preview 
mode  or  print  out  the  document  to  see 
how  it  will  appear  on  paper. 


One  for  all. 
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Affordable,  Compatible,  and  Full-Color  Capable! 


Besides  being  the  one  printer  for 
all  the  PC's  pictured  above,  the 
OKI  MATE*  20  is  also  the  one  for  all 
your  printing  needs. 

Want  to  spruce  up  your 
homework  with  colorful  charts 
and  graphs?  The  OKI  MATE  20  is 
for  you. 

Need  crisp  "Near  Letter  Quality" 
printing  for  business  correspondence? 


The  OKIMATE  20  is  for  you. 

Maybe  you  want  expanded  or 
fine  print,  italics,  underlining, 
superscripts,  or  subscripts?  You 
guessed  it.  the  OKIMATE  20  is  for 
you,  too. 

In  fact,  no  matter  what  you  have 
in  your  fXT,  you  can  put  it  on  paper 
with  the  OKIMATE  20. 

With  this  versatile  printer  you 


also  get  such  high-end  features  as 
built-in  type  fonts,  a  24-element 
printhead  and  the  ability  to  make 
transparencies  for  overheads. 

Ail  at  a  very  low-end  price:  S268* 
complete  with  "Plug  'n  Print'" 
personality  module. 

For  the  name  of  the  OKIMATE  20 
retailer  nearest  you.  simply  call 
l-800-OKIDATA. 

*Sueg«Apd  feiail  price  Dealer  prite  may  vary 
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Yet  another  great  feature  of  Viza- 
write  is  its  integrated  30,000-word  dic- 
tionary, which  allows  you  to  access  the 
spell -checking  functions  from  the  com- 
mand bar  without  having  to  save  your 
document  file  to  disk  before  checking 
the  spelling.  The  spell-checking  abili- 
ties include  listing  the  words  in  your 
document  alphabetically,  according  to 
usage,  and  by  unrecognized  words. 
Provided  are  several  utilities  which 
allow  creation  of  a  user  dictionary  for 
specialized  use,  and  expansion  and  re- 
structuring of  the  existing  dictionary. 

The  package  includes  a  disk  con- 
taining the  Vizawrite  program  on  one 
side  and  the  dictionary  on  the  other, 
and  a  cartridge  for  the  user  port.  Since 
the  cartridge  must  be  in  place  before  the 
program  will  load,  the  disk  is  supplied 
to  the  user  without  copy  protection. 
This  enables  you  to  easily  make  backup 
and  working  copies  of  the  program  and 
dictionary  files.  I  must  note,  however, 
that  I'm  not  crazy  about  having  to  plug 
in  the  cartridge  every  time  I  want  to  use 
the  program.  Between  the  Vizawriie 
cartridge,  a  cartridge  to  use  Vizawrite 
128,  and  my  fast  load  cartridge,  I  find 
myself  pulling  cartridges  in  and  out 
much  more  often  than  I'd  like. 

The  program  works  with  either  a 
1571  or  1541  disk  drive,  but  is  fairly 
slow  to  load  even  on  the  1571.  Once 
loaded,  however,  the  program  disk  is 
no  longer  needed,  thereby  eliminating 
most  of  the  disk-swapping  headaches 
of  a  single-disk-drive  user.  In  fact,  the 
program  is  almost  easier  to  use  with  a 
single  disk  drive.  While  Vizawrite  al- 
lows the  user  to  define  which  drive  the 


program  should  look  to,  it  does  not 
allow  simultaneous  use  of  two  disk 
drives.  Frankly,  I  find  it  easier  to  flip  the 
lever  on  the  disk  drive  and  switch  disks 
than  to  remember  the  command  to 
switch  to  a  different  drive  number, 

Vizawrite  is  not  a  program  you  can 
load  up  and  use  immediately.  Fortu- 
nately, it  comes  with  a  fairly  well- 
written  and  concise  manual,  as  well  as  a 
couple  of  example  document  files  on 
the  program  disk.  While  infrequent  us- 
ers will  probably  find  themselves  leaf- 
ing through  the  manual  periodically  to 
refresh  their  memory  on  certain  com- 
mands, the  frequent  user  should  be  able 
to  shelve  the  manual  after  the  first  few 
documents  produced. 

All  in  all,  Vizawrite  is  a  top-notch 
program.  Its  power,  versatility,  and  de- 
sign leave  little  room  for  disappoint- 
ment. It  could  become  a,  if  not  the, 
word  processor  of  choice  for  the  126. 
The  only  noticeable  shortcoming  is  the 
absence  of  an  option  to  use  a  40- 
column  display,  which  makes  the  pro- 
gram unusable  to  128  owners  with  a 
40-column  monitor.  Solid  State  Soft- 
ware has  indicated  that  enhancements 
to  Vizawrite  are  in  the  works  that  will 
enable  it  to  take  advantage  of  the  RAM 
expanders  for  the  128  as  RAMdisks, 
and  to  add  a  font  editor  permitting  you 
to  define  your  own  font  styles. 

—Scoff  Thomas 

Soiid  State  Software 

U25  East  Hillsdale  Blvd. 

Suite  104 

Foster  City,  CA  9i40i 

$79.97 


Nine  Princes  In  Amber 


An  interesting  recent  development  in 
interactive  fiction  is  the  adaptation  of 
novels  into  computer  text  adventures. 
While  Infocom's  The  Hitchhiker's  Guide 
to  the  Galaxy  is  among  the  most  famous 
of  these,  Telarium  Software  has  special- 
ized in  them  from  the  beginning.  With 
early  titles  such  as  Fahrcniteit  451,  Ren- 
dezvous with  Rama,  and  DragotiworSd, 
Telarium  has  had  plenty  of  experience 
bridging  the  two  fields. 

Nine  Princes  in  Amber  ior  the  Com- 
modore 64  demonstrates  the  pros  and 
cons  of  such  an  enterprise.  Based  on  the 
first  two  novels  of  Roger  Zelazny's 
well-known  Amber  fantasy  series,  the 
story  takes  you,  in  the  role  of  Corwin  of 
Amber,  through  many  adventures  on 
your  hopeful  path  to  tlie  Amber  throne. 
You  begin,  like  the  Corwin  of  the  book, 
in  a  hospital  bed,  the  victim  of  amnesia, 
and  from  there  you  play  out  many  of 
the  book's  most  important  scenes.  You 
meet  your  siblings— Eric,  Random,  Flora, 
Deirdre,  Julian,  and  others — whom^ou 
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try  to  ally  with  you  in  your  quest  for  the 
throne.  On  the  way  you  must  learn  the 
art  of  fencing,  and  you  must  successfully 
walk  the  Pattern  of  Amber. 

If  you  understood  the  previous 
paragraph,  you'll  enjoy  Telarium's 
product.  You  have  also  read  the  books. 
If  you  didn't  understand  the  paragraph, 
you  still  might  enjoy  the  product,  but 
that  is  neariy  impossible  to  predict.  The 
major  difficulty  in  adapting  novels  to 
interactive  fiction  is,  I  think,  finding  the 
balance  between  those  who  know  the 
original  and  those  who  do  not.  If  the 
adventure  slavishly  reproduces  the 
novel,  players  who  know  the  story  will 
quickly  become  bored.  But  if  knowl- 
edge of  the  original  is  assumed,  players 
who  have  not  read  it  will  easily  become 
confused.  Nine  Princes  in  Amber  reflQcis 
these  problems,  but  in  the  end  it  is  a 
creditable  adaptation. 

When  I  first  tried  the  interactive 
version,  1  had  not  yet  read  the  original. 
The  whole  thing  was  very  strange  to 


me,  but  after  a  while  1  gained  a  feel  for 
Zelazny's  world  and  an  interest  in  Cor- 
win's  situation.  But  then  1  hit  a  snag,  a 
puzzle  I  simply  could  not  solve.  So  1  did 
the  only  reasonable  thing:  I  gave  up. 
Restoring  games  with  the  1541  drive 
encourages  surrender. 

Then  I  read  Zelazny's  books,  and  I 
decided  to  return  to  the  game.  Every- 
thing became,  of  course,  much  clearer, 
and  1  began  to  move  through  the  story 
very  quickly.  I  even  got  past  the  snag, 
because  it  is  something  Corwin  experi- 
ences in  the  novel.  Suddenly,  though,  I 
realized  I  was  doing  everything  per- 
haps too  quickly;  having  read  the 
books,  the  challenge  simply  wasn't 
there.  I  began  to  wonder  if  1  was  going 
to  just  walk  through  the  entire  thing. 


Walk  Shadow  to  Arden 
Vou  b«9in  to  nolice  strana«  iiiinqs 
happening  lo  the  world  culskio  tfia  car... 
the  count ryskie  is  scaMered  witli  large, 
slowly  lurnint]  wiric(mtlls..,a  smJtien  and 
vijienl  Ihundefstarnt,  strangely  colcrecl 
Jc'iK'ls  tollinci  oveitiead.  A  v.i3t  d«s^it 
surrounds  you„.tfTe  roadway  Iwqins  to 


As  it  turns  out,  I  didn't.  After  a  cer- 
tain point,  the  adventure  veers  signifi- 
cantly from  the  course  of  the  book.  A 
new  plot  emerges,  reminiscent  of  the 
original,  but  not  merely  a  clone.  You 
still  play  the 'role  of  Corwin,  but  Cor- 
win's  new  tasks  differ  from  his  original 
tasks.  But  then  1  began  to  wonder  if  an 
Amber  newcomer,  one  who  had  never 
read  the  books,  would  ever  have  made 
it  this  far.  I  know  I  wouldn't  have,  and  1 
suspect  the  same  is  true  for  others.  Still, 
even  for  newcomers,  the  story  is  a  good 
one,  and  those  who  hit  snags  can  al- 
ways run  to  the  library  or  the  bookstore 
and  read  the  original. 

Nine  Princes,  then,  combines  the 
established  story  with  a  new  one.  In  do- 
ing so,  it  finds  the  balance  between 
Amber  newcomers  and  Zolazny  veter- 
ans. Newcomers  can  play  and  enjoy  the 
game,  albeit  with  a  fair  bit  of  difficulty, 
and  veterans  will  find  something  new 
to  interest  them. 

The  game  has  two  outstanding  fea- 
tures. First,  it  uses  a  large  vocabulary 
for  interaction  and  diplomacy.  Con- 
versing and  dealing  with  other  charac- 
ters is  simple  and  interesting.  Second, 
at  certain  points  you  enter  the  fencing 
game,  with  commands  such  as  Parry, 
Thrust,  and  Feint  that  really  work.  Im- 
pressively, both  features  are  as  essential 
to  the  game  as  they  were  to  the  novel. 

Because  these  features,  along  with 
the  adherence  to  the  original  story, 
show  the  game's  faithfulness  to  the 


Tokyo  for  $19.95 


In  the  continuing  evolution  of  scenery,  SubLOGIC  introduces 
the  Japan  and  San  Francisco  Bay  Area  Scenery  Disks  for  Flight 
Simulator  II  and  Jet. 

•    Tokyo  to  Osaka  is  a  comfortable  240-mile  flight.  The  natural 
beauty  of  the  Japanese  coastline  and  mountain  ranges 
complement  the  standard  cross-country  details. 


The  beautiful  San  Francisco  Bay  Area  "Star"  Scenery  Disk  is 
perfect  for  concentrated  sight-seeing. 


For  the  cross-country  adventurer,  our  standard  Western  U.S. 
scenery  (Disks  1-6)  contains  major  airports,  nav-aids,  cities, 
highways,  rivers,  lakes,  and  mountains. 


SubLOGIC  Scenery  Disks  are  available  individually  for  SI 9.95. 
The  six-disk  Western  U.S.  set  is  available  for  $99,95.  See  your 
dealer,  or  write  or  call  SubLOGIC  for  more  information. 
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novels,  Niue  Princes  i»  Amber  is  a 
worthwhile  adventure  game.  With 
added  touches  such  as  graphics  screens 
of  important  scenes,  and  occasional 
bursts  of  music,  the  game  captures  quite 
nicely  Roger  Zelnzny's  weird  and  un- 
predictable world.  I  suspect  it  will  ap- 
peal most  to  veterans  who  have  not 
read  the  novels  for  a  while,  hut  new- 


comers and  recent  readers  should  also 
find  it  worth  looking  at. 

—Neil  Randall 

Telarium 

Spitiuakcr  Software 
One  Kerjdal!  St]tiare 
Cambridge,  MA  02139 
$32.95 


The  Musk  System  And 
The  Advanced,  Music  System 


From  Firebird  come  The  Music  System 
and  its  big  brother.  The  Advanced  Music 
System,  the  latest  and  perhaps  most 
comprehensive  single-disk  "music  pro- 
cessors" for  the  Commodore  64.  In- 
tended for  musical  hobbyists,  both 
packages  are  thoughtfully  designed 
and  well -produced,  and  they  sport  ex- 
cellent documentation,  including  many 
helpful  diagrams. 

Both  systems  are  substantial  and 
complex.  You'd  need  to  spend  some 
time  and  effort  on  both  programs,  as 
you  would  with  any  complete  system  of 
this  scope.  Outstanding  features  in- 
clude extremely  clean  hi-res  graphics 
and  Macintosh-style  pop-up  menus 
and  icons.  The  programs  also  function 
well  with  monochrome  monitors,  and 
joysticks  are  not  required.  Icons  and 
other  graphics  insure  that  anyone  with 
minimal  musical  background  may  ap- 
proach these  systems — another  real 
strength,  which  should  also  facilitate 
use  by  those  whose  primary  language  is 
not  English.  The  advanced  system  will 
even  insert  bar  lines  or  automatically 
correct  them  for  you. 

The  systems  are  operationally 
well -conceived.  Four  function  keys  ac- 
cess standard  sets  of  menus  throughout 
(Files,  Values,  Commands,  Info).  And 
the  space  bar  advances  you  clockwise 
(or  counterclockwise)  around  the 
screen  to  access  the  various  devices  per- 
tinent to  each  program  or  to  highlight  a 
desired  menu  selection.  Pressing  RE- 
TURN enters  your  choice.  The  RUN/ 
STOP  key  always  starts/stops  se- 
quence play.  And  the  Commodore- 
RUN/STOP  key  combination  initiates 
record  mode. 

Below  this  level,  things  get  more 
complicated.  It's  difficult  to  remember 
which  key(s)  to  press  for  what.  Where 
options  are  most  numerous — in  The 
Advanced  Music  System — a  most  wel- 
come "Quick  Key  Reference  Guide"  is 
provided.  (An  innovative,  but  more  ex- 
pensive solution  would  be  to  create  a 
custom  input  device,  such  as  a  touch 
tablet.  It  seems  that  many  special- 
purpose  systems  would  be  friendlier 
with  similar  peripherals.)  Lacking  such 
a  device.  The  Music  System  designers 
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might  have  implemented  the  more  in- 
tuitive back  arrow  and  cursor  control 
keys- — the  latter  remain  unused  in 
either  package. 

The  basic  Music  System  package 
consists  of  two  modules — a  keyboard/ 
editor  and  a  synthesizer — ^one  on  either 
side  of  the  disk.  Both  modules  contain 
sequencers.  The  programs  write  and  ac- 
cess the  same  music  and  sound  files,  and 
the  systems  are  100 -percent  compatible. 
Synthesizer  modules  in  The  Music  Sys- 
tetn  CTMS)  and  The  Advanced  Music  Sys- 
tem (AMS)  are  virtually  identical.  In  AMS, 
the  keyboard  and  greatly  expanded  edi- 
tor are  separate,  however.  Additionally, 
AMS  includes  linker,  printer,  and  MIDI 
programs — all  accessed  through  a  mas- 
ter icon  menu.  These  add-ons  expand 
system  capability,  but  the  TMS  basic  sys- 
tem is  complete  and  workable  on  its 
own.  It's  also  much  more  approachable 
for  the  beginner. 

The  keyboard  modules  allow  you 
to  enter — either  in  "tinker"  or  record 
mode — notes  and  rhythms  from  the  top 
two  rows  of  Commodore  64  keys.  This 
arrangement  gives  immediate  access  to 
almost  two  octaves  of  pitches.  Octave 
shifts  higher  and  lower  are  available — 
as  are  a  number  of  other  options — by 
pressing  special  key  combinations.  It  is 
these  combinations  that  are  difficult  to 
remember.  One  voice  only  may  bo  per- 
formed at  a  time.  On  playback,  you 
may  select  up  to  three  voices.  An  ever- 
present  visual  metronome  icon — -with 
variable  tempo — keeps  you  in  time,  to 
three  varying  degrees  of  resolution.  In 
AMS.  it  optionally  "clicks"  if  a  voice  is 
available  to  play  it. 

You  may  watch  the  single  voice 
you  play  through  the  Voice  Monitor 
Window.  In  TMS,  you  can  also  view  all 
three  voices  on  playback.  This  is  the 
same  window  through  which  you  edit: 
add,  delete,  change  bar  lines,  pitches, 
rhythms,  and  instruments  (which  can 
be  redefined  at  any  point — an  impor- 
tant feature).  AMS  doesn't  use  this  win- 
dow to  edit  since  it  has  a  separate 
editing  module. 

The  keyboard/editor  module  in 
TMS  is  a  most  useful  hybrid.  Of  course, 
it's  appropriate  in  AMS — where  editing 


tasks  become  more  comprehensive — 
for  this  process  to  be  handled  separate- 
ly. Although  your  effort  must  be  pains- 
taking,  you  can  optionally  enter 
compositions  note  by  note  through  the 
Voice  Monitor  Window,  one  voice  at  a 
time.  Most  users  will  probably  choose 
to  play  "rough  draft"  tracks  on  a  key- 
board (synchronized  aurally  to  previ- 
ous tracks  and  visually  to  the 
metronome)  and  then  polish  things 
with  the  editor. 

Whereas  music/ sequence  files  are 
saved  from  the  keyboard  and  editor 
modules,  it's  the  synthesizer  module 
that  creates  sound  files.  Sound  files  are 
groups  of  15  "instruments"  (waveform/ 
envelope  combinations)  and  four  sets  of 
filter  parameters.  A  single  filter  setting 
is  available  to  all  instruments  simulta- 
neously; it  may  be  switched  in  or  out 
for  each  instrument  as  desired.  Al- 
though only  one  sound  file  is  active  at 
any  given  time,  a  second  is  coresident 
in  memory  and  may  be  manually 
"swapped"  on  a  moment's  notice. 

Experienced  music  hobbyists  may 
miss  the  presence  of  ring  modulation 
(there  is  no  way  of  getting  bona  fide 
bell  tones),  sync,  and  voice  3  envelope 
and  oscillator  modulation.  Perhaps  this 
is  why  the  packaged  sound  files  (two  in 
TMS,  three  in  AMS)  tend  to  sound  rather 
bland  and  unexciting.  Also,  there  is  no 
way  to  tune  voices  to  near  unisons,  for  a 
rich,  chorus  effect.  Filter  cutoff  points 
are  preset  by  the  user  and  cannot 
"track"  oscillator  pitch. 

However,  this  just  opens  the  door 
for  perhaps  the  most  innovative  device 
contained  in  TMS  and  AMS — the  Dy- 
namic Response  Envelope  (ORE).  The 
DREs  are  three-stage  control-envelope 
contours,  available  either  once  per 
event  (note)  or  repetitively.  There  are 
two  of  them  for  each  instrument:  one 
modulates  pitch  and/or  pulse  width; 
the  other,  filter  contour.  Each  stage  is 
expressed  in  terms  of  number  of  steps 
(time),  slope  of  curve  (rate),  and  step 
time  (overall  speed);  they  roughly  cor- 
respond to  envelope  segments  (and 
programming)  on  Casio  CZ  keyboard 
synthesizers.  (Slower  step  times  can 
create  a  limited  range  of  "sampling"  ef- 
fects.) As  useful  as  this  capability  is,  it's 
too  bad  that  there  are  only  three  stages 
(a  simple  pulse  modulation,  like  a  mod- 
ern police  siren,  requires  four  stages), 
and  that  the  contour  ceases  automati- 
cally at  the  onset  of  the  note's  release 
stage.  This  should  be  an  option,  not 
automatic. 

The  advantage  of  the  DRE  ap- 
proach to  modulation  over  the  tradi- 
tional "voice  3"  method  is  that  it  allows 
three-voice  harmony  to  continue,  and 
that  all  voices  may  be  modulated  simul- 
taneously,  even  with  contrasting 
contours. 

One  other  notable  characteristic  of 
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"The      L  Best  Selling  Word  Processing  Package"-  biujjoakds  coMPimR  software  chart- 


PAPERCUPII 

FOR  THE  COMMODORE  128 

■  Compatible  with  C-64  PapeKJIip  files:  the 
natural  choice  far  C-128  upgrades 

■  Includes  intei^rated  38,()00-word  spelling 
checker 

■  Built-in  telecommunications  module:  access 
on-line  services,  incorporate  on-line  data  in  your 
work,  and  send  text  to  other  users 

■  New  editing  features  include  multiple  columns, 
reverse  video  scroll,  chaptering,  powerful  macros 

■  Maximum  document  size  expanded  to 
999  lines 

PAPERCI  Jl*  FOR  THE  APPLE  lie,  c 

■  Insert/Delete,  Move  &  Copy.  Cut  &  Paste, 
Global  Search  &  Replace 

■  Automatic  page  numbering,  headers  and 
footers 

■  Simplified  columns,  tabbing  and  scrolling 

■  Form  letter  and  mailing  label  functions 

■  Unique  new  capabilities  for  Apple:  dual  text 
windows,  automatic  text  protection,  macro 
commands  and  more 

PAPERCLIP 

FOR  ATARI  HOME  COMPUTERS 

(WITH  SPELLPACK  FOR  THE  130  XE) 

■  All  the  high-productivity  editing  features  plus: 
Dual  Text  Mndows,  Automatic  Paging,  Macros 
and  much  more 

■  Fully- integrated  Spelll'atk  spelling  checker  on 
(he  same  disk 

■  3G000  words  in  the  SpcllPack  dictionary  plus 
you  can  add  thousands  more 

■  Memory- resident  for  speed  and  convenience: 
no  need  to  quit  the  word  processor  to  check 

a  document 

PAPERCUP  with  SPEUJ'AK 
FOR  THE  COMMODORE  64 

■  Built-in  spelling  checker 

■  All  the  high- productivity  text  editing  features 

■  Move,  Copy  Insert,  Delete  —  words,  sentences 
or  entire  blocks  of  text 

■  Macro  power:  define  &  store  up  to  52 
repetitive  words/phrases,  then  enter  them  with 
just  one  keystroke 

■  Includes  80-column  Print  Preview  display 
requires  no  extra  hardware 

■  Sophisticated  Global  Search  &  Replace,  Mail 
Merge  and  Mailing  Label  functions 

PAPERCLIP  ELITE  FOR  THE  ATARI  ST 
and  COMMODORE  AMIGA 

■  Go  beyond  word-processing,  with  idea 
processing,  text/graphics  integration,  real-time 
spell  checking,  independent  variable  columns  and 
so  much  more.  Look  for  PaperClip  Elite. 
Coming  soon. 


"you  can't  go  wrong  choosing  Paper  Clip  " 

-  THE  GuioE  TO  COMPUTER  LIVING 

"the  Cadillac  of  word  processors, " 

-  OMNI  MAGAZINE 

"best  professional  word  processor  available" 

-  RUN  MAGAZINE 

"by  far  the  best  word  processor  ever  amilabte 
...So  clearly  superior, . . .  State-of-the-art 
word  processing" 

-ANTIC 

"as  far  as  we  are  concerned,  PaperClip  is  the 
top  umrd  processor  running  on  a  micro 
computer. " 

-  HOME  APPUCATIONS  FOR  THE  C-64 

"Performance:  excellent.  Error-handling: 
excellent.  Value:  excellent. , .  You'll  find 
yourself  growing  spoiled. " 

-  FAMILY  COMPLfTlNG 

"Exceptional  word  processing. . ." 
-INPUT 

"many  features , . .  easy  to  use" 

-  ATARI  EXPLORER 

"A  superb  word  processor  ...the  most 
sophisticated  to  date. ' ' 

-  COMPUTE  MAGAZINE 

", , .  the  ultimate  word  processor 

-  ANALOG  MAGAZINE 

"One  of  the  easiest  of  the  professional  word 
processors  ...a  sensible  manual . . .  plenty  of 
aids  for  the  accident  prone, " 

-  COMPUTING  NOW 
"An  excellent  word  processor . . .  well 
designed . . .  many  advanced  features, " 

-  INFOWORLD 

"a  "must  haoe"in  an  ideal  software  library" 

-  ELECTRONIC  LEARNING 

". . ,  most  powerful  of  packages" 

-  COMMODORE  MAGAZINE 

"PaperClip  is  a  logical  evolutionary  step 

forward. " 

-AHOY 

". . ,  facts  attest  to  its  excellence!" 

-FAMILY  COMPUTING 
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Integral 
Solutions 


the  synthesizer  module  Is  its  ability  to 
repeat  sequences  infinitely  while  you 
try  out  different  instruments.  It's  like 
changing  instrumentation  while  the 
piece  is  playing— a  real  arranging  tool. 
Of  course,  there  is  also  a  key  to  press  for 
a  single  tone  or  repeats  thereof  (you 
may  specify  pitch  and  duration). 

In  AMS,  editing  capability  is  great- 
ly expanded  to  include  the  handling  of 
triplets  (notably  missing  in  IMS),  multi- 
ple repeat  structures  and  "loops"  (infi- 
nite repeats  of  specified  sections),  and 
"macros"  to  facilitate  the  editing  of 
groups  of  notes  (even  complete  voices). 
Also  included  is  a  "notepad"  file  which 
can  be  separately  saved  to  facilitate 
moving  material  among  voices,  reposi- 
tioning it  or  copying  it,  and  so  forth.  In 
contrast  to  TMS,  the  editor  transposes  in 
notation  as  well  as  in  sound. 

Don't  look  to  AMS  for  anything 
fancy  in  terms  of  MIDI  capability.  How- 
ever, the  basics  are  covered,  You'll  need 
a  SIEL  or  Passport  MIDI  interface  plus  a 
MIDI  keyboard.  With  them,  you  can 
enter  data  from  an  external  keyboard 
one  voice  at  a  time,  edit  the  MIDI  music 
files,  and  then  play  them  back  through 
the  MIDI  keyboard.  Unfortunately,  for 
editing,  files  must  be  converted  from 
MIDI  type  to  the  normal  AMS  format. 
Whereas  MID]  allows  up  to  six  tracks, 
AMS  files  are  limited  to  three  voices, 
and  they  eliminate  much  important 
musical  information  (such  as  pitch 
bend,  slides,  after  touch,  modulation). 
Each  MIDI  track  is  limited  to  one  voice, 
and  only  one  MIDI  keyboard  can  be 
controlled  by  the  sequencer  at  a  time. 
As  a  simple  sequencer  storage  device, 
and  for  keyboard  pitch  and  rhythmic 
input,  the  MIDI  module  would  seem 
most  useful.  1  am  unaware  of  compara- 
ble hobbyist-oriented  packages  which 
offer  this  feature. 

The  AMS  linker  module  allows  you 
to  create  link  files,  which  are  collections 
of  individual  music  files.  Longer  ar- 
rangements, with  complex  sectioning, 
are  thus  possible. 

Finally,  the  printer  module  permits 
hi-res  dot-matrix  printing  of  one  to 
three  voices,  at  the  rate  of  10  to  15  min- 
utes per  page.  Commodore  and  Epson 
(Epson-compatible)  printers  are  sup- 
ported. Although  printing  details  are 
especially  clean,  the  result  is  only  mar- 
ginally useful  since  each  voice  is  widely 
separated  from  the  others  and  is  printed 
on  a  double  (grand)  staff  rather  than  on 
a  single  line,  (Note  that,  with  three 
voices,  there  is  only  one  system  per 
page.)  This  module  also  includes  a  text 
option,  where  you  add  text  to  the  lead 
voice.  Text  is  saved  as  a  separate  file, 
and  several  useful  spacing  options  are 
provided.  One  limitation  is  that  text  is 
printed  out  only  (optionally)  under  the 
top  voice. 


Here  are  my  recommendations.  If 
you  primarily  want  rich  and/or  "wild" 
sounds,  are  looking  for  a  full-featured 
MIDI  sequencer/editor,  or  are  a  profes- 
sional composer/ arranger,  these  prod- 
ucts are  not  for  you.  But  consider  The 
Music  System  seriously  if  you  are  an  av- 
erage hobbyist  seeking  a  reasonably 
priced,  single-disk  music  package  to  ex- 
periment with  or  for  making  short,  sim- 
ple arrangements.  If  you  want  an 
introduction  to  MIDI  (wish  to  use  a  real 
keyboard)  or  want  to  make  longer, 
more  involved  arrangements,  take  a 
good  look  at  The  Advanced  Music  Sys- 
tem. {A  $40  upgrade  to  The  Advanced 
Music  System  is  offered  with  the  basic 
package.)  Both  are  solid,  state-of-the- 
art  pieces  of  software. 

—Art  Hunkins 

Firebird  Licensees 

P.O.  Box  i9 

Ramsey,  N}  07446 

The  Music  System,  $39.95 

The  Advanced  Music  System,  579.95 


Superbase  128 

Superbase  128  is  a  database  designed 
specifically  to  take  advantage  of  the  ad- 
vanced features  of  the  128.  As  such,  it 
offers  a  lot:  full  80-column  display, 
automatic  booting,  and  formatting  of 
both  sides  of  your  data  disks  (with  the 
1571  drive).  And  to  keep  everything 
both  readable  and  easy  on  the  eyes,  the 
default  screen  colors  are  green  on  black, 
emulating  a  monochrome  monitor. 
Rather  suddenly,  your  computer  is  dis- 
playing the  power  you  knew  was  there. 
But  now  what  do  you  do  with  it? 

If  you  haven't  yet  used  a  database, 
a  few  definitions  are  in  order  so  that 
you'll  better  understand  the  features  to 
be  evaluated. 

The  smallest  part  of  a  database  is 
the  field.  This  is  one  item  of  infor- 
mation, such  as  a  name.  Multiple  fields 
make  up  a  record- — for  example,  the  ad- 
dress, phone  number,  amount  owed, 
and  so  on.  Multiple  records  comprise  a 
file.  Ideally,  all  records  in  a  file  will 
have  a  common  denominator,  such  as 
everyone  who  ov^es  you  money,  And 
multiple  files — everyone  you  know — 
comprise  a  database. 

Uses  for  a  database  go  far  beyond 
merely  keeping  lists  of  names  and  ad- 
dresses for  your  Christmas  card  list.  De- 
pending on  how  powerful  a  base  is  in 
allowing  you  to  manipulate  fields,  re- 
cords, and  files,  it  may  also  be  useful  in 
building  an  invoicing  system;  keeping  a 
"preferred  customer"  list  complete 
with  date  and  amount  of  last  purchase; 
and  cataloging  your  collection  of  Barbra 
Streisand  albums  with  information  on 
composer  and  lyricist  of  each  song,  as 


well  as  the  writer  of  the  liner  notes. 

Fortunately,  Superbase  128  has  the 
power  to  do  all  this  and  more  because  it 
is  a  programmable  database.  And  being 
programmable  means  that  it  has  a  great 
deal  of  flexibility,  not  only  in  creating 
records,  but  also  in  accessing  infor- 
mation from  records  once  they  have 
been  stored. 

If,  for  example,  you  want  your 
Deadbeat  file  to  print  out  (to  screen  or 
printer)  everyone  who  owes  you  more 
than  ten  dollars,  it  is  easily  done.  Or,  if 
you  want  to  access  your  invoice  files  to 
find  out  how  many  widgets  were  sold 
between  May  and  July  of  1985,  the 
number  of  multiple  sales,  the  number 
of  repeat  customers,  and  the  average 
cost  and  selling  price  per  widget,  it  can 
be  done. 

The  key  to  doing  all  this  is  in  two 
parts:  designing  your  files  at  the  field 
level,  and  being  able  to  write  a  program 
that  will  tell  Superbase  which  file  to  re- 
port on  and  which  fields  to  manipulate. 

For  the  former,  Superbase  allows 
for  easy  creation  of  records.  From  the 
first  menu  screen,  you  select  Edit  and 
are  then  presented  with  an  almost 
blank  screen.  Type  the  title  for  the  field, 
such  as  Lastname;  specify  the  type  of 
field  (text);  then  set  the  length  of  the 
field  according  to  the  maximum  amount 
of  information  you  may  have  to  enter 
(up  to  255  characters  for  text,  up  to  nine 
digits  for  numeric). 

When  you  get  to  a  Date  field,  de- 
fine it  as  such  and  it  will  accept  no  other 
type  of  information.  (If  you  use  the  Cal- 
endar designation,  entering  any  date  in 
this  century  will  cause  Superbase  to  sup- 
ply the  day  of  the  week.)  Similarly,  a 
Numeric  field  is  designed  to  accept  only 
digits  and  may  include  up  to  four  deci- 
mal places.  Use  this  for  amount  owed  in 
your  Deadbeat  file. 

You  can  go  on  with  this  for  quite 
some  time:  Each  record  can  contain  as 
many  as  127  fields  and  comprise  as 
many  as  four  pages  (screens)  of  infor- 
mation. Further,  Superbase  places  no 
limits  on  the  number  of  records  that  can 
be  contained  in  a  file.  Think  of  this  as  a 
constantly  expanding  file  cabinet;  each 
time  you  add  a  new  folder,  the  cabinet 
grows  to  accommodate  it. 

If  a  record  is  to  contain  calcula- 
tions, you'll  also  want  to  specify  a  field 
to  hold  the  result  of  those  calculations. 
Once  you've  finished  and  saved  the 
form  of  such  a  record,  you'll  be  prompt- 
ed for  a  calculation  for  the  Result  field. 
In  the  case  of  our  Deadbeat  file,  we 
could  answer  the  prompt  with: 

[balance]  —  [amount  owed]  —  (amount 
paid] 

This  example  illustrates  the  pro- 
grammable part  o(  Superbase,  and  it  can 
be  as  simple  as  that.  Dozens  of  new. 
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Now  Get  Inside  Your  Commodore  with 
COMPUTEl's  Gazette  Disk. 


Now  there's  a  way  to  get  all  the  exciting,  fun-filled  programs  of 
COMPUnrs  Cazeffe— already  on  disk— with  COMPUTBI's 
Gazette  Bisk. 

Subscribe  today,  and  month  after  month  you'll  get  a  new,  fully- 
tested  5 '/4 -inch  floppy  disk  guaranteed  to  run  on  your  Commodore 
64,  Commodore  128,  or  VIC-20  personal  computer. 

CONiPUTEl's  Gazette  Disk  brings  you  ail  the  latest,  most 
challenging,  most  fascinating  programs  published  in  the 
corresponding  issue  of  COMPUTEVs  Gazette.  So  instead  of 
spending  hours  typing  in  each  program,  now  all  you  do  is  insert 
the  disk...and  your  programs  load  in  seconds. 

RESULT:  You  have  hours  more  time  to  enjoy  all  those  great  pro- 
grams which  appear  in  CONIPDWs  CazeHe— programs  like 
Disk  Editor,  Face-Off,  Turbo  Copy,  Arcade  Baseball,  Sound 
Designer,  SpeedScript,  and  hundreds  of  others, 

So  don't  waste  anotfier  moment.  Subscribe  today  to  COMPDWs 
Gazette  Disk  at  this  money-saving  price.  Take  a  fuli  year's 
subscription  for  just  $69.95.  You  save  55  percent  off  the  single 
issue  price.  Subscribe  for  two  years  and  save  even  more!  Return 
the  enclosed  card  or  call  toll-free  1-800-247-5470  now  (in  Iowa 
call  1-800-532-1272). 

Individual  issues  of  tlie  Disk  are  available  for  $12.95 
(plus  S2.00  shipping  and  handling)  by  calling 
1-800-346-6767  (in  NY  1-212-887-8525). 


plain-English  commands  have  been 
added,  and  you'll  be  able  to  use  all  the 
math  operators  you've  used  in  your 
other  programming  endeavors. 

Once  a  file  of  records  has  been  cre- 
ated, you'll  need  to  specify  the  type  of 
information  you  wish  to  extract.  Though 
the  menu  offers  an  Output  option,  this 
prints  each  record  in  full  {to  screen  or 
printer) — and  this  may  not  always  be 
desirable. 

For  those  times  when  you  may 
want  to  see  only  the  most  pertinent 
parts  of  a  record,  there's  an  easy-to-use 
Report  Generator  included  in  Super- 
base.  Answer  the  prompts  concerning 
file  to  work  on,  calculations,  breaks  and 
subtotals,  and  so  forth,  and  the  genera- 
tor builds  a  BASIC  program  that  will 
manipulate  the  information  just  as  you 
want  it  to  be  manipulated. 

To  check  this  out,  select  Program 
from  the  menu  and  you'll  see  your  re- 
port in  program  form,  complete  with 
line  numbers.  As  with  any  BASIC  pro- 
gram created  on  the  Commodore,  full- 
screen editing  allows  you  to  alter  or  add 
to  the  program  as  you  wish. 

While  the  documentation  of  over 
200  pages  does  all  it  can  to  provide  clar- 
ity and  detailed  instructions,  it  does  fall 
somewhat  short  as  a  reference  tool.  The 
novice,  following  the  stcp-by-step  in- 
structions in  the  three  extensive  tutori- 
als, will  be  able  to  create  an  address  list, 
a  simple  invoicing  file,  and  a  more  com- 
plex invoicing  file — but  only  exactly  as 
stated  in  the  book.  For  any  kind  of  re- 
port generation  that  is  not  detailed  in 
the  documentation,  you  must  have 
something  more  than  a  nodding  ac- 
quaintance with  BASIC. 

In  storing  records,  Superbase  oper- 
ates on  a  "key  field"  basis.  Any  field  in 
a  record  can  be  specified  as  the  key,  and 
in  our  Deadbeat  file  we  would  probably 
want  that  field  to  be  LASTNAME. 
Though  the  explanation  is  simplified, 
think  of  it  this  way:  When  a  record  is 
completed  and  stored,  a  separate  direc- 
tory consisting  of  only  the  key  fields  is 
set  up  on  the  disk.  To  access  the  record, 
specify  the  last  name.  Superbase  picks  it 
out  of  the  key  directory  and  finds  a 
pointer  leading  to  the  full  record.  It  is  in 
this  way  that  Superbase  can  retrieve  a 
record  in  0.3  seconds — and  that's  fast. 

You  may  direct  that  your  sort  be  on 
a  field  that  is  not  the  key  field,  but  re- 
trieval will  not  be  as  fast.  You  may  also 
do  multiple  sorts  on  as  many  as  34 
fields:  With  this  feature  you  could  call 
up  the  records  of  those  who  owe  you 
money;  who  live  in  zip  code  63146; 
who  have  blue  eyes;  and  who  part  their 
hair  on  the  left  side.  And  that  is  only 
four  fields  deep.  Complex  sorts  require 
more  time. 

1  also  like  the  manner  in  which  a 
record  is  entered.  When  it's  complete, 
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Storage  is  to  disk  rather  than  to  RAM. 
While  this  process  takes  a  few  seconds 
more  than  simply  storing  the  record  in 
memory  for  later  storage  on  the  data 
disk,  the  time  would  certainly  be  worth 
it  in  the  event  of  a  power  failure  or  a 
system  lockup:  Everything  done  up  to 
the  time  of  the  crash  would  be  saved. 

Superbase  1 28  was  created  by  Preci- 
sion Software  and  is  marketed  by  Pro- 
gressive Peripherals  &  Software. 
Precision  also  developed  Superscript 
228  for  word  processing  {also  marketed 
by  Progressive  Peripherals),  so  it's  not 
surprising  that  the  two  programs  are  in- 
tegrated. With  such  an  arrangement, 
it's  possible  to  design  a  database  report 
that  picks  out  only  the  names  and  ad- 
dresses from  a  file  (and  only  the  ad- 
dresses within  a  particular  zip  code  if 
you  like)  and  affixes  them  to  form  let- 
ters created  with  Superscript.  A  nice 
surprise  is  that  Superbase  can  also  work 
in  this  vvay  with  Commodore's  Eas^- 
Script  as  well  as  with  other  word  pro- 
cessors that  create  sequential  files. 

To  sum  up,  Superbase  328  is  a  pow- 
erful database,  one  of  the  most  power- 
ful available  for  Commodore  computers. 
— Ervin  Bobo 

Progressive  Peripherals  &  Software 

464  Kalamath  St. 

Denver,  CO  80204 

$99.95  @ 


DISCOVER  THE 
HIDDEN  POWER! 

Control  lights,  appliances,  heating  &  cooling 
systems,  relays,  motors  and  virtually  any 
eleclrical  device. 

Connect  to  temperature,  light,  sound,  mois- 
ture, fluid  level,  pressure  and  vibration  sen- 
sors -  plus  many  more. 
Use  as  an  advanced  security  system . 
Perform  automated  tests  and  experiments. 
Use  for  laboratory  data  acquisition. 
Access  each  memory  mapped  port  via  one 
statcmcnl   in    BASIC.      No      INTERFACE 
COULD  BE  EASIER  TO  USE, 
32  separate  buffered  digital  output  lines, 
32  separate  digital  input  lines. 


Expands  lo  meet  your  needs: 

1  channel  AfDpliifl,|nconverslonmci((iilB:  130. 
_  aehannoEA^OpluO'ln  conversion  module:  145. 
•    User  Mantinl  (nclud*s  injirucllons,  samplB  (jroflrams 

&  diagrams  ot  typical  (wxAups. 

BH1TO  il0C»«>:  ONLVUM. 

Beginner 't  Modulo  wiin  S  LEO'S,  S  twKctiM  and  t 

relay:  t2S. 

Beginner 'J  I/O  InlflrtacB  Course  Book;   tl5. 

BH100.  Beglnnar's  IvtotiuloanO  Couraa  Book:   tl59. 

Inlfilt^rntiyo.lnf,  P,(),Boi-0 


^fK>l,c^l.yle-Xtltt^l^l'lM 


GREAT 
.  PRICES 

DISKS 


FOR  THE 


mmoDOREi 


n- 

*  WK  OOUT  SELL 
jL  FAHCr  NAMES, 
Z  BUT  WE  SURE 

*  SELL  THEIR  DISHSL^  " 

^  Tfltk,  |r?^  ppT  Idt  rT>[»r«  than     ^^  %Ij 
J     Iwd  In*  dukr  r»u  !*•>  '*•  '*r>f  ^ 
^  jJlttMLlhl4i  IdrilT  p^kABlriE. 

.    lul  nhtn  ftitihur  J  UN)T(fH 

0U4LITT,  HjaH  IrtLEAIILITV, 
J^  lyHf  KiMfdRlaitrf  M-bb,  U#AtNJl 

10  dl«>4  |h«(  *<■  141"  >T<«'<i  lli^ii 
J^  *)^  pMt-l!  Wlivii  j-BU  hvf  m  tnavif 

*  WHO  MAKES 

*  UNtTECH  DISKS? 

3^  mni  *Jiaul4  l^at  tie  CDnTuiiil  with 

lA-w-tndt  or  i^cDidi.  tlnci  t^*  ■ 
»  CI*  bP  IIh  Ifrji-il  $01,  bvT*r*  In 

Ihi  mfiii,  th*  rniniffsctuin-pt  til 
y^  w^  lh«k  li«it  pricifti  lt>  flvf 
^    •cri*m<tt1t  .Hh  th* 
^  F^ii.utjH:!) 

*;: 

^GREAT  PRICE  AUD  HIGH  QUAUrri 

^    Ww'tw  Irlcd  AbriQi I  f'Vt r r  ^ r«id  at  *ii(  m^tJe.  but  we  bi^^n't  Feund  Jt 
^  mbi*  it\ittt\t,  hl£h?r  qufllKy  dith  1h<n  [be  Uiiileth  tH^.  Unifeth  li  »4 

^UNCONDITIONAL  3D  MO  N£  V-tEJlC  K  SATliFACTIDN  GCtARAMTEI.  Al 

ToLfB  LirrriME  r^placeaiehtwafthakty: 
^PROPERLY  PACKAGED  &  PRICED! 


■dm  *..  b  vl  m  b^A  ^««  ttt  fit 


3-^ 


L  Or*wt  D  pa*,  »*a  }(  pit  4U.  n#H*  t^i 


3J  ::■  l.r^h  UiSi  LSinSi/ifTl  »1J111     'l^t'Vi  JiC  JJt 
^-  n.^a  kr  JBirPt~inTrfl"i&MitilM  fUOJ  iuhii"  Z^t'p^ 

jf  ps.'HiQifls.iMDM&WAJ  fW '1  Jl\  Jumfii 

^.  :r     kktiflfn  iiifg  rur  Mic  *}ip  \  i^i  iii  '1 1 1.39 

.    S-    SLfEViS  J^'whm  m&vi  »&Hf      '■It  "jh' 3t  JJt 


MIWS  AMt  T^uik  NT'lV 


i.&s|iWn4|i.4i  ^ 


i  M[1  BS^^l  9f|t  M 
*    i    I 


MORE  GREAT  PRICESl 


UNIPilh  CAirDIDUEt  (KlK  MAlltK)   h*lit  ]  t,m  I  \4nt'   (<»"  rVKirAK  19  M 

3r  n\p  ^af■  Di^h  ntis.  n*ny  7a  Hfin,  uM.k»d  piitiK  rrjt^  (1 «» 

Cllkl  DII'K  STORAGE  Fllf  kpld>  IDQ  4i<«i-  Mmavibl*  l«p  *  IkI,  L*t  V 1^  til  i» 
Jl^-   r.\IM  PLir  TOf  'STOflACI  Mil    lt«d<  l»d.thi,  llip  Etp  >f  IHJ  iU  H.  T^h 

^ornrvni rimm  caiiii.  t<\%  Arpi*^  iim  & o-Ni't'i*!  sti  fcrc  mm 

]■>  tll,r^  CthDlirCHlvClKl.  irif  ,>4t.i.H.  it**>TJmi(J>IUWiE»«r  I  P  4*^^01?  rj»' 

iLiFi4iu<LM»ri'ii!iKit»Liii'tiilii»lwiiCH tdi  r>«<>i*'<  %n  , 

(ULC*  Di^k  ISMMT  Zl*ai-  4J.V  ^Ob.  -vaJi^lTlU  7^   7iirt 

^  <.  »     '•■ ''I  ..k:  LXBfLS.  iwikHt,  i  1  t-iuim.«i«i*f  Woo 

■^  {f  I     I  -  .   "•'ly-jn  wmvr  kski  u arHKte^ r*iru>i ^ Uf cii'  i)t      3^ 


fNCREDfBLE  PRICES  ON  ACCESSORIES! 


UNI. NOTCH  RIGID. PAK 

DI&K  NOTCHER        DISKETTE 
i^Jk-w'    ■'    ^.MAILER/CARRIER 


SURGE 
'RJJTECTOP 


wmvini  loir  conMoociRi  mti  ion  cimik^  tc  is  isx  :mH  m  wwm  n  Ui  a 

.^j    jtWlM^  FOIr  ^KlbJlTi  Ul  R|  il  ilX  kl  IJA  41  4J  xPRLSQ  IZ.lSu  II  171  Vi 

^  wmiHrti  r^if  (pson  ^x  ki  fxMi  ••ruio  m  sof *  u  h^.u 

.^j    wmvliHi.  fOtI  APPlC  IPilAfLE'AfllTtR.  C  IIOH  PPDiA'RI UD.  Pft^fi  14.5^t»  H  tlf.H 

^  «Hirt  PffOTECT  TABS,  2l*ft  SOO  bibi  il  M.  H)M  Ubi  19 

..j    HIMOPI  ■EXF^N'SIOH  RiHS.  IMrvj.  l[<.4|f.lK|  J].l&*»;  JJI56  (JStXH^ -"O- 


*  OS/OD  COLORED  DISKS  from  SZC^^  '6k- 

jL     |r^*n.  bro*n,,  r  Eif,  ■  H  E  n4«'.  m^.rjnn,  ir«i,  vhllr,  mip[ii*l»,  (piijrt|;#fl  jJL 

^   rjfki#d  2S4»er  p:i{k,  ^il,r  »  r^rhiiJuplf  t  »l  3S(Hf  tyJ?-.  Kii  Mf^  rn^lck       '^ 


1h#  IttM  HC,  f«pm»tetu*«,  A^«ti  HI  i«4l<i,  CajTi«i»d»i>,  Tf 

Klt^l^^,  tk,  Ot^ff  l>T  «UC}N<9J*f 

7S  T«<r>i;ti      ICWftVI      &CW  »(      IDHI-  1 


Tl|»40.  Atflri^ 


HOW  TU  UKULR;  P«y  bv  MC  V4ti  Ativ.  COO.  «^  urbdcftt^li 

D4dir,  Mk  arjt*r  130,  A'dd  tS  Ih  UP't  ^bvpinc  't^  f^  COD  4>r»a  qiln 
ch"Jl>  to'  [re4l'il  tdrdit.  W«  <<it  ihl|i  ciMiin  iicccLfnt  ta  ^rhcioli.  rnlil 
Hbccl  pure l>  41  rder  &1DD,  FOB  Unlive h.  All  ttAvri  ntu^l  Indudv  d«Ttb(«« 
phM*  *r<d  STREET  jddrMi,  MONtT  HACK  3-0'OAV  SATISFACTION 
CUARAKtfE:  nno  FOR  FREE  cATAiQC  LISTINC  It^trS  Of 
CO^PilTLB  BARGAIh^L 


mMASi  t617rVNIT€CH2  jf 


lUNITECH 


(600)341-^0472 


$39.95 


BBS  64  or  128 

These  ere  full  performance  B0Ss  Ihat  Include  all  the  options  of  Ihe  big 
boards  IncludiriQ  300/1200  baud,  remote  access,  printer  options,  10  levels 
ol  security.  X-Modem-New  Punier  &  Midwostsfm  Protocols.  These  pio- 
grams  use  one  or  two  disk  drives,  are  easy  to  set  up  and  run.  Anyone  can  do 
It. 


%. 


$29a95 


N-CODER&D-CODER 

These  afe  t^achlne  Languase  helpers  everybody  should  have.  O-Coder 
reads  data  fight  oEf  ihe  disk  and  gives  you  an  Engibh  iran^satton  of  each 
command.  Can  &e  u$ed  to  exafnine  any  MacNne  language  programs  ;]ro- 
tecliOf^  routines  hr-Coder  ALLOWS  YOU  TO  MAKE  CHANGES  IN  MACHINE 
LANGUAGE  PROGRAMS  ftlGHT  ON  THE  DESK  Navv  t>olh  programs  are 
Inclucfed  in  one  pnco 


$24.95 


GRAPHIC  LABEL  MAKER 

This  program  will  allow  you  to  use  gfaphits  provided  Of  use  your  Pnnt  SFiop 
Graphics  when  you  pnni  your  labels.  It  also  works  wilh  the  XXX  Rated  Data 
Disk  XXX.  All  you  have  todoisinsefl  3iine»orte]tl  then  ohoosetns  picture 
you  want  to  run  ihen,  print  and  your  done 


MAGNUM  LOAD 


«|l  .^  9  ■  ^  O' 


Magnum  Load  is  a  new  replacement  lor  the  KERNAL  ROM  for  both  the  C-64 
or  C-1ZB.  Magnum  LoBd  will  increase  your  load  speed  by  Sx  taster  In  most 
cases  it  Will  load  tasier  ihan  FastLoad  or  Mac^i  5.  UniiKe  Fastioad  and 
Mach  5,  using  Magnum  Load  allows  your  carlridge  port  lo  be  tree  tor  other 
use. 


$24.95 


PHOTOCOPY 

Photocopy  \%  a  graphics  integration  program  used  lo  transport  your 
favorite  graphics  Irom  One  program  Id  anothflrn  It  can  convert  Print  Shop  lo 
Newsroom,  Hl-Res  lo  Print  Shop  or  Newsroom,  Pttoiocopy  works  with  a 
variety  o^  fNes  doodle,  Plaxfdraw,  Print  Shop,  Screen  Magic.  Graphics 
Basic  and  Computor'Qyas, 


A-COPY  and  TOOLS  64/128 

Thim  IB  the  lirat  lull  foalurud  copier  with  a  complsta  ael  ol  tools  to  go  with  It.  Thefeare 
nor^ebetlaf  Of  faster  than  A  Copier,  Paranneter  are  built  fn  and  require  no  additional  time 
spant  loolitng  tor  the  right  parameter  LIKE  ALL  THE  REST  REQUIRE,.. 
The  copier  is  fully  automatic,  last  arid  easy  to  use.  This  copier  wiEi  worl^  with  one  or  two 
t54is  drives  or,..i57is  in  the  64  or  128  mode.  Other  ma^or  features  include. -Fast  File 
Copy.  Hesmon.  Drive  Alignment  Prg,  Directory  +  and  Drive  Monitor. 
Lilt  ol  avallabit  laatufet 

Fast  File  Copier 

Driwe  Alignment  Prg. 

Write  Pfolecl 

Unnaw  a  Program 

Repair  a  TrachL 

It  any  price.  This  package  also 


A'Copier 

Hesmon  by  Hesware 

Directory  + 

Bootmaker 

□rive  Monitor 

ID  See  Formal 
This  package  is  the  most  eMective  tools  available 
comes  with  a  compteie  easy  lo  understand  manual  lor  all  progran^s  Hsted 


$39.95 


$29.95 


C-64/128  TERMINAL  PACK. 

WARGAMES 

AUTODIALER 

This  is  a  full  featured  package... It  has  EVERYTHING  already 
included.  There's  Swiflerm  64,  Swifterm  128,  and  WarGames 
Autodlaler  lor  both  the  64  &  138.  Features  include  upWown 
load  with  New  Punter,  X-Modem,  and  Midwestern.  29k  buffer, 
300/1200  baud,  printer  dump,  phone  book,  and  auto  dial  to 
name  a  few. 


^^9h90 


THE  SOFTWARE 

PROTECTION  HANDBOOK 

Over  250  pages  that  cover  software  protection,  copying,  pro- 
tect and  unprotect  software,  and  the  legalities  involved.  This 
FOURTH  EDITION  includes  Track  Trap,  the  most  unusual  and 
inovative  protection  analysis  tool  for  the  C-64  yet!  This  addi- 
tion will  allow  you  to  load  an  8K  block  of  data  (a  whole  track  at 
a  time)  into  the  drive,  then  sends  it  over  to  the  computer  for 
modification  before  saving  it  back  to  the  disk.  This  allows  you 
to  copy  virtually  any  track. 


SPECIAL  DEALS 


HESMODEM  1 

with  QUANTUM  LINK $1  9.95 

DISKNOTCHERS $     5.99 

128  40/80  COLUMN 

ADAPTER  with  SOUND  , $12.95 

10  FOOT  LONG 

DRIVE  CABLE $     7.95 


Dsal«r  and  Dltlrlbulor  Inqulrss  tnvltarj. 


Enclose  Cashiers  Check,  Money  Order  or 
Personal  Check.  Allow  2  to  6  weeks  for 
delivery, 

13.00  S  &  H  on  all  oidsn 
Sellwara  Submliiloni  ln>U*d 


To  place  youi  oider  Dy  phone  Call  (206)  687-71 76 
□r  in  Canada  call  (705)  740-6061 

Fo(  mail  Orders: 


MegaSoR; 

P  O  Box  1080 

Battle  Ground.  WA  98604 


I  Canada:    MsgaSoH  Canada  ltd 

P  0  Box  10 

Parry  Sound.  Ontario  92A  1P8 


SUPER  VALUES 

PROi  IX  rc>  i;n  ri:RPKixi;s 


C-128  DOUBLE  SIDED 
DISKS 

.44  ea* 

lOO"!?*)  Certified  $>A"  floppy  disks.  Lifetime 
Warranty,  automatic  lint  cleaning  liner 
included,  1  Box  of  10  $4.90  List  SI. 99  ea. 
SALE  $.44  ea. 

VOICE  SVNTHESIZER 

^•^^•^'S  ListS89 
Just  plug  it  in  and  you  can  program  words 
and  sentences,  adjust  volume  and  pitch, 
make  talking  adventure  games,  sound  action 
games  and  customized  talkies!  PLUS 
($19.95  value)  TEXT  TO  SPEECH  program 
included  FREE.  (Disk  or  Tape)  List  $89.00 
SALE  $39.95 

VOICE  COMMAND 
MODULE 

JP«jy«V5   ListSSO 

The  VCM  is  a  speech  recognition  device  that 
lets  you  give  commands  to  your  C-64  with 
your  voice.  List  $79.95  SALE $39.95 

SUPER  AUTO  DIAL  MODEM 

kPZy«y?  List  $99 
Easier  to  use  than  dialing  your  telephone. 
Features  on-line  clock,  dialing  from 
keyboard,  capture  and  display  high 
resolution  characters,  and  much  more. 
Includes  exclusive  easy  to  use  program  for 
up  and  down  loading  to  printer  and  disk 
drives.  Best  in  U.S.A.  List  $99.00  SALE 
S29.95 

1200  BAUD  MODEM 

Ip  /5^«  VD  List  $199 

Same  features  as  the  above  modem  along 
with  C-128  mode  and  1200  Baud  speed.  List 
S199,00  SALE  $79.95 

SOFTWARE 

ACCIU 

ACTION  PACK  lO) II4.M 

LEADER  BOARD  (D) U.fS 

COURSES  FOR  LEADER  BOARD  (D) I3.« 

MACH  J  (Q I«.M 

MACH  imO M.M 

TENTH  FRAME  (D) U.W 

ACCCMAEM 

ACE  OF  ACES(D)  , ill.M 

DAM  BUCTTRS  (D) II.M 

ACCOLADE  FOOTBALL  <D( ll.H 

FIGHT  NIGHT  (D) II.M 

HARDBALL    ID) II.M 

LAW  OF  THE  WEST  {DJ U.M 

KILLED  UNTIL  DEAD  (D) U.M 

COtMl 

SUPER  HUEY  II  (m II4.H 

TALLADEOA    (D) ll.M 

BEYOND  FORBIDPEN  fORF-ST  (P) 14.W 


■CI 

PRO  OOLP  BV  TOM  WEISICOPF(D) tll.M 

MR.  TESTER  (D) , . .    ,  l.n 

PRINTERS  LIB.  I  (D) %,n 

PRINTERS  LIB.  1  (D> ■,» 

DATABASE  MOR./PLUS  FOK  Cl»  (D). M,»9 

TASK  FORCE  (D) ; 4.M 


PRINT  SHOP  (D) tn.tS 

ORAPHICS  LIB.  1 .1  or  3  (D). IS,*S 

COMPANION    (D) U.Jg 

TOV  SHOP  (D> ».»J 

WHERE  IS  CARMEN  SAN  DlEOOtOJ ll.W 

ORAPHICS  LIB.  HOLIDAY  ED.  (D) W.W 

DATA  lAtT 

COMMANDO  (D) tn,n 

KARATE  CHAMP  (D) ...H,*J 

KUNO  FU  MASTER  (D) a.« 

DATA  )OfT 

BAK£R  STREET  (D) llt.N 

MERCENARY  (D> 1(.*S 

NEVER  ENDING  STORY  (D> It.M 

MIND  PURSUIT  (D) !».« 

VIDEO  TITLE  SHOP  (0) ll.M 

THEATRE  EUROPE  (D) n.tS 

Mtl«HWAn 

BODY  TRANSPARENT  (D) Xm.n 

EUROPEAN  NATIONS  A  LOCATIONS  (D) ,  ,  l».*S 

STATF.S  AND  TRAITS  (D) l».*S 

■ucnoMtc  Am 

HEART  OF  AFRICA  {D) ft.W 

ONE  ON  ONE  (D) ».» 

PINBALL  CONTRUCnON  (D) f.W 

MUSIC  CONSTRUCTION  (D) tM 

RACING  DESTRUCTION  (D> t.M 

MARBLE  MADNESS  (D) M.W 

CHESSM ASTER  (D) U.M 

BAFTLEETtONT  (D) U.M 

LORPS  OF  CONQUBCT  (D) U.M 

•lUt  CHIP 

BARON    <DI tU.M 

MILLIONAIRE  (D) U.M 

TYCOON  (D) U.M 

■  PTX 

CHAMPIONSHIP  WRESniNO  (D) ttJ.M 

FAST  LOAD  (Q , ll.M 

MOVIE  MONSTER  (D) U.M 

WINTER  O AMES  (D) ll.M 

WORLD  GAMES  (D) U.M 

WORLD  KARATE  (D) V.*t 

WORLD'S  GREATEST  FOOTBALL  (D) U.M 

flMMtC 

COLOSSUS  CHESS  (D) tU.M 

ELITE  W  10)  a.M 

PRANKIE  CiOES  TO  HOLLYWOOD  IDl ll.M 

BATTLE  OF  BRITAIN/BATTLE  OF  MIDWAY  (D) ».M 

IWO  JIMA/FAULKLANDS  (D) i.M 

TALKING  TEACHER  (DJ M.M 

HI— T1CM  IXMrtltlOM* 

CARD  WARE  (D) t7.M 

HEART  WARE  (D) 7.M 

PARTY    WAREID) I,M 

WARE  WITH  ALL  KIT  (D) J.M 

UNOLE  DISK  (D) , <.M 

HOLIDAY  PRINT  PAPER  (D).., 7.M 

*U>— LOOK 

FLIGHT  SIMULATOR  II  (0) ni.M 

JET  ID) U.M 

FOOTBALL  (D) J7.M 

BASEBALL  <D}  .  . )I.M 

t.l.l. 

ROADWAR  JOOO(D) tU.M 

BATTLE  OF  ANTIETAM  (D) J1,M 

OETTYSBURG  (D) J5.M 

MECH  BRIGADE  (D)........... M.M 

NAM    <D) M.M 

U.S.A.A.F.    {D)  ., JC.M 

KAMPFORUPPE  (D) MM 

WAR  SHIP  (D) , 3t.n 

H ATOCN 

SARooN  II  (D) m.n 

SAT  VERBAL  (D) M.H 

SAT  MATH  (D) UJH 

SAT  PRATICE  TEST  (D) UM 

■orrirHe 

ACCOUNTANT.  INC.  cm  {D) Mt.M 

DESK  MANAGER  (D( 14.W 

KIDPROQUO(D) ll.M 

MODEL  DIET  (D) ,  ll.M 

TRIO  C«4  (D) 3I.M 

■PI  MM  A  K  I* 

DELTA  DRAWING  (O UM 

NUMBER  TUMBLERS  (C) *M 

SEA  SPELLER  (Q 4.W 

UP  A  ADD'EM  (C) 4.M 


BEST  SERVICE  IN  THE 

U.S.A.  •  90  DAY 

REPLACEMENT 

WARRANTY  •  ONE  DAY 

EXPRESS  MAIL  •  15  DAY 

FREE  TRIAL  •  OVER  500 

PROGRAMS  •  A  CUSTOMER 

LIST  OF  OVER  3,000,000 

LARGEST  IN  THE  U.S.A. 


CALL  FOR  FREE 

CATALOG  WITH  $2.00 

OFF  COUPON! 


SPIXIAL  BOM  S 
COUPON 


We  pack  a  special  software  discount 
coupon  with  every  Commodore  M 
Computer,  Disk  Drive,  Printer,  or 
Monitor  we  sell!  This  coupon  allows 
you  to  SAVE  OVER  $2M  off  sale 
prices ! 


(EXAMPLES) 

PROFESSIONAL  SOFTWARE^ 

COMMODORE  64 


Naid* 

Paper  Qip 
ContuUinl 
L.eBder  Ik)Ard 
The  Prim  Shop 
Bop  'N'  WroUe 
Super  Huey 

Voice  Command  Module 
Nine  Princes  m  AjDber 
Super  Bowl  SundAjr 
Flip  And  File  Dlik  Filer 
Pro  Jojriiicit 
pAity  Wwe 
Duti  Cover 
FInAnclRl  PlAimer 
HirdbAll 

C64  Troublrahoot  A 
Rcpcir  CuJde 


Llil       Sale    CoapoB 


i59.9J 
159.95 

139.95 
144.95 
S39.95 
119.95 
179.95 
i31.95 
533.00 
iJ4.95 
i  19.95 
S 19.95 
SB.95 
S49.95 
129.95 
S34.95 


IJ4.M 
i34.9J 

S22.9J 
127 .9) 
S19,93 
S12.9J 
S39.93 
120.93 
S19.93 
J14.93 
312.93 
J  14.95 
S5.95 
129.93 

jn.93 

S12.93 


J29.9J 
129.93 

»1.95 
S2J.93 

S18.93 
J11.93 
SM.95 
SI  9.95 
»n.95 
SI  2.95 
tlO.OO 
S9.95 
SJ.9) 
J25.93 
SI6.95 
tlO.95 


(Seeovcr  JOD coupon  r'tems  in  ouriMilog.) 

Write  or  Call  for  sample 

Special  Software 

Coupon! 


PHONE  ORJDERS 

8  a.m.  -  8  p.m.  C.S.T.  Weekdays 

9  a.m.  - 12  noon  C.S.T.  Saturdays 


Add^.OO  for  ihlpplng.  hartdllng.  and  in«uror>c4.  ILIirwIl  r*tld*r>tt  pI*o»«  odd  6%  % 
ulai  \o*.  Add  16.00  for  CANADA.  PUERTO  RICO.  HAWAII.  ALASKA.  APO.FPO 
ordcri.  All  ofdtrt  mull  <ot  In  U.S.  Dollari.  WE  DO  HOf  EXPORT  TO  OTHER 
COUNTRIES  EXCEPT  CANADA.  EikIoi*  Caihlar  Owck.  Mon*y  Ord«r  or  PariomI 
C>i«ck.  Allow  14  doyt  for  d«llv*ry,  2  1o  7  day*  for  phorw  ord«r«.  1  day  *xpr«it  mall. 
Prkvt  ft  Avollabiiily  tub|*ct  to  chona*  without  nolle*.  Hardware  thipping  prlc*« 
vary  occordir>g  to  wtlght.  Pltoi*  call  for  amount. 
VISA— MAinU  C*RP— C.O.O.  C.O.D.  on  phon»  ord«ri  onl^. 


THE  PROTECTTO  ^VARRANTY 

All  Prot«cfo'a  pr<xlucti  carry  a  minimum  90  day  worronty.  If  anything 
falli  within  90  <kiyi  from  tha  data  of  purchat*,  timply  i«rHl  your  product 
to  u*  via  Unltvd  Porcal  Servlc*  prspoid.  Wa  will  lAfVMEDIATELY  (and  you 
a  raplacamant  at  no  charga  via  Unltad  Porcal  Sarvic*  prapaid.  Thl> 
warranty  provai  onea  ogoln  thot  Wm  Lovm  Ovr  Cuatoatmrm. 


SUPER  DEALS 

(312)  382-5244    l<>  C>RI>1:R 


COMMODORE  64 
COMPUTER 

M>  W  •  U  If      List  S299 
•You  pay  only  J99.00for  the  Commodore 
64  when  you  purchase  a  Pocket  Writer  64 
word    processor    for    only    $39.93.    List 
S299.00SALE$99.00 

1541  DISK  DRIVE 

$179.00  LisiS249 

To  run  all  that  software  and  add  to  the 
prestige  of  your  system,  you'll  want  the 
1541  disk  drive.  Runs  all  of  the  3.000  plus 
pieces  of  software  for  the  Commodore  64. 
List  S249.00  SALE  S179.00 


COMMODORE  128 
COMPUTER 

$289  .00  UstS399 

This  powerful  128K  computer  has  three 
modes.  One  for  C-64  software,  one  for  C- 
128  software,  and  one  tor  CP/M  business 
software.  List  S399,00  SALE  $289.00 

340K  1571  COMMODORE 
DISK  DRIVE 


$259.00 


List  S349 


Etouble  sided,  single  disk  drive  for  the  C-128 
allows  you  to  use  the  C-128  mode  plus  CPM 
mode.  17  times  faster  than  the  1S41,  and 
runs  all  the  1541  formats.  List  S349.00 
SALE  $259.00 


CALL  BEFORE  YOU  ORDER:  •  OUR  PRICES  MA  Y  BE  LOWER 
&  AND  WE  OFFER  SPECIAL  SYSTEM  DEALS  • 


BIG  BLUE  PRINTER 

$39.95 


List  $199.00 

This  is  the  affordable  printer  you  have  been  waiting  for!  This  BVi"  letter  size,  80  column 
thermal  printer  features  upper  and  lower  case,  underline,  graphics,  word  processing,  and 
much  more.  List  $199.00  SALE  $39 .9S 


PREMIUM  QUALITY 

150-170  CPS  COMSTAR 
AERO  160  PRINTER 

$199.00 


List  S499 

The  Comstar  Aero  160  gives  you  a  10"  carriage,  150-170  CPS,  9x9  dot  matrix  with  double 
strike  capability  for  18x18  dot  matrix  (near  letter  quality),  high  resolution  bit  image 
(120x144  dot  matrix),  underline,  back  spacing,  left  and  right  margin  setting,  true  lower 
descenders  with  super  and  subscripts,  prints  standard,  block  graphics  and  special 
characters.  It  gives  you  print  quality  and  features  found  on  printers  costing  twice  as  much] 
{Centronics  Parrallel  Interface)  List  S499.CX)  SALE  S  199.00 


13**  COLOR  MONITOR 

$139.95  List  S329 

This  premium  quality  monitor  comes  with 
speaker     and     audio     hook     up,     High 

lines,  front  panel  controls  and  much  more. 
Can  also  be  used  with  VCR.  One  year 
warranty.  List  $329,00  SALE  $139.95 


TV  TUNER 

$49.95 


List  SI 30 

This  tuner  has  dual  UHF/VHF  selector 
switches,  mule,  automatic  fine  tuning  and 
computer/TV  selector  switches.  Hook  it  up 
between  your  computer  and  monitor!  Inputs 
included  for  300  ohm,  75  ohm,  and  UHF. 
List  S129.95  SALE  $49.9S 


PRINTER/TYPEWRITER 
COMBINATION 

$199.95  L.S.. 

Superb  letter  quality  daisy  wheel 
printer/typewriter  combination,  just  a  flick 
of  the  switch  to  interchange.  Extra  large 
carriage,  typewriter  keyboard,  automatic 
margin  control,  compact,  lightweight,  dro)) 
in  cassette  ribbon!  (90  day  warranty) 
Centronics  Parrallel  Interface  is  built  in. 
List  299.00  SALE  $199.95 

10'*  COMSTAR  1000 


PRINTER 

$179.95 


List  S349 


This  is  one  of  the  best  values  in  the  United 
States  today.  Print  letters,  documents, 
programs,  and  more  at  100  characters  per 
second  or  20  cps  in  Near  Letter  quality 
mode. Some  features  are  dot  addressable 
graphics,  adjustable  tractor  and  friction 
feed,  margin  settings,  pica,  elite,  condensed, 
italics,  super  &  subscript,  underline,  bold, 
and  double  strike.  List  $349.00  SALE 
$179.95 


12"  80  COLUMN 
MONITOR 

$79.95 


List  SI 29 


Super  High  Resolution  green  screen 
monitor.  80  columns  x  24  lines,  easy  to 
read,  plus  speaker  for  audio  sound 
included.  Fantastic  value.  List  $129.00 
SALE  $79.95 


14"  RGB  &  COMPOSITE 
COLOR  MONITOR 

$239*  95  List  S399 
Must  be  used  to  get  80  columns  in  color  with 

(ROB  cable  $19.95)  Add  514.50  shipping. 
List  $399.00  SALE  $239.95 


ATTENTION 

COMPUTER  CLUBS  •  DEALERS 
Wo  offer  big  volume  dltcountMl 

CALL  TODAY 


We  Love  Our  Customers 

22292  N.  Pepper  Rd.,  Barrington,  lllmois  60010 

(312)  382-5244  to  order 


Color  Monitor 

Sale 


(Premium  Quality) 

•  Built  in  Speaker  &  Audio 

•  For  Video  Recorders 

•  For  Small  Business 
Computers 

•  Apple  •  Commodore 
-Atari  -  Aplus  3000  -etc. 

•  One  Year  Worronty ' 


>^^ 


RGB 

Super  High 
Resolution 


(Premium  Quaiityj 


*  Beautiful  Color 
Contrast 

*  High  Resolution 

*  Sharp  Clear  Text 

*  Anti-Glare  Screen 

*  40  Columns  X  24  Lines 

*  Front  Panel  Controls 


13"  Color  Computer  Monitor' 

*C64/Alari  composite  cable  $9.95 
*  C128  RGB/Composite  80  column  cable  S19. 95. 


List  $329™ 

$ 

Sale 


139" 


Add  $14.50  Shipping 


List  S399.00 


14"  RGB  &  Composite  Color  Monitor 

Allows  use  of  C-128  and  C64  mode  ■  composite  and  80  column  RGB  mode. 
Must  be  used  lo  get  60  columns  in  color  with  80  column  computers.  Specially 
designed  for  use  with  the  C128's  special  composite  video  output,  plus  green 
screen  only  option  switch,  {odd  $14,50  shipping} 

12"  80  Column  Green/Amber  Monitor  lisisiot.oo 

Sale 


Sale 


$ 


239^* 


Super  high  resolution  composite  green  or  omber  screen  monitor.  80 
columns  x  24  lines,  easy  to  reod.  Fantastic  value.  Limited  Quantities. 


79 


95 


9"  Samsung  Hi  Res  Green  Screen  Monitor  Listsi29.95   $ 

Super  High  Resolution  80  column  monitor  perfect  for  Apple  &  Laser  3000/128  Calo 

computers.  Fantastic  Value.  Very  Limited  Quantities.  aOle 


59 


Turn  Your  Monitor  into  a  TV  Set  Without  Moving  Your  Computer 

Elegant  TV  Tuner  with  dual  UHF/VHF  selector  switches  goes  between  your      r^tnoot;  .a.  -^     —- 

computer  ond  monitor.  Includes  mute,  automotic  fine  tuning  ond  computer-    l-'Si*l2V,95  ^    J|tf%^tC 

TV  selector  switches.  Inputs  included  for  300  ohm,  75  ohm,  ond  UHF.  Con  be  ^        ■  ▼#B^J^^ 

used  with  cable  TV  ond  VCR's.  Fantostic  Value.  Limited  Quantities.  (Includes  SCi  1^  *W  ^m 

loop  antenna  for  UHF  a  RCA  connecting  cables}  (Add  $3.00  Shipping.  Plus  *^^mu^%r  m     m 

$3.00  for  APO/FPO}. 

75  Day  Free  Trial  -  90  Day  immediate  Replacement  Warranty 

nOW£$TPSICl5    'BEST  SERVICE  m  U.S.A.    *  ONE  DAY  EXPRESS  MAIL    »  OVER  SOC  PROGRAMS    »  FREE  CATALOGS 


Add  SID, 00  lor  shipping,  handling  and  iniurqnca,  lllinci)  tmidtnii 
pleow  odd  tV.y.  ttn.  Add  $»,M  fof  CANADA,  PUERTO  RICO. 
HAWAII,  ond  AlASKA  orders.  Canodlan  orders  must  be  In  U.S.  dollars. 
WE  DO  NOT  EXPORT  10  OTHER  COUNTRIES.  EXCEPT  CANADA.  Endoie 
Coshler  Chech.  Money  Order  or  Personol  Chfl<k.  Allow  1 4  ihyi  tor 
delivery.  2  To  7  dayi  lor  phor>e  orders,  1  doy  ejrpress  moiM  Prkes  & 
AvoibbiUty  subjecl  to  cbenge  without  notice. 
VISA  -  MASTER  CARD  —  CO, b,  C.O.D.  onphone  orderj  onf^ 


We  tjO've  Our  Customers 

22292  N,  Pepper  Rd.,  Borrington,  Illinois  60010 

312/382-5244  to  order 


Famous  National  Branti 

^  ^       Commodore"'  Atari^  Apple  •  IBM 


»• 


We  Like  this  Printer  so  much 

We  Bought  Out  the  Factory. 


\ 


*9* 


80  Column 

Printer  Sale 

•  Word  Processing  *  Program  Listings  *  Graphics  *  Quiet 

Operation  •  Upper  and  Lower  case  •  All  points  addressable 

Graphics  *  Underline  *  Enhonced  •  Much  much  More 

Super  Print  Quality 

This  printer  was  made  by  Canon®  for 

one  of  the  largest  computer 
manufacturers  in  the  world.  The  Big 
Blue  printer  comes  ready  to  hook  up 
to  the  serial  port  of  the  IBM®PC  jr. 
Plus  with  low  cost  adapter  cables  you 
can  connect  the  Big  Blue  printer  to  the 

IBM® PC,  IBM® XT,  IBM® AT. 

IBM  Compatibles ,  Apple®ll,lIe.IIc, 

Apple  Compatibles,  Commodore® 

64,128,  Atari®,  plus  many  more, 

(Also  VIC  20) 

*  15  Day  Free  Trial-Satisfaction  or  Money  Back 

Now  you  can  have  a  full  fledged  ZVi"  letter  size  80  column  printer  for  less  than  the  cost  of  a  large 
box  of  paper.  This  printer  uses  advanced  thermal  technology  to  print  upper  and  lower  case  (with 
true  lower  descenders),  underline,  enhanced,  all  points  addressable  graphics  (works  with  Print- 
shop)  plus  More.  Print  out  pictures,  program  listings,  wordprocessing  pages,  graphics  and  more. 
Perfect  for  the  homeowner  or  student  and  definitely  affordable.  Fantastic  Printer  at  an  unbeatable 
price.  List  $199.00  Sale  $39.95  Paper  (2  Roils)  List  $19,95  Sato  $9.9S 


•  90  Day  Immediate 
Replacement  Warranty 


inlelltgent  Atari  Interfata —  Allows  you  to  connect 
the  Big  Blue  printer  to  Atari  computers  (except  1200). 
Print  Atari  graphics,  Printshop  ,word  processors,  and 
more...  List  $49.95  Sale  $34.9S 


Intelligent  Commodore  Interface—  Allows  you  to 
connect  the  Big  Blue  printer  to  the  printer  port  of  the 
Commodore  64  and  1 28  computer.  Print  Commodore 
grophics,  use  Printshop,  Word  processors  and  more... 
List  $49.95  Sale  $24.95 

IBM®  PC,  AT,  XT,  PC  jr.  Apple®  RS-232 Adapter  —  Adapts  the  Big  Blue  printer  to  be  used  with  ony  RS-232  port.  List 

$19.95  SALE  19.95 

Apple  II.  II  plus,  Ik,  lie,  Atari  520  ST,  Laser  128,  Amiga  Interface  — List  $24.95  SALE  »12.95 

J&M.  A^lv,  Cano.^.  Cownoi^rv.  Alq,L  ar*  r^Ddtmrirl.  i  nl  ]rLi«,Tiai'[i,^al  Builn«i,  Mathtnt,.  ApftFa  Cdtti^ui*'.  Carton  Inc.  CommcKkjr*  BuiLn«,i  ^^ochLnvi,  Alorl  Inc.  lt*tp»cTI ^*t]f 


Add  $10.00  lor  shipping,  handling,  and  Insuronce.  Illinois  residents  ptaaseadd 
6%%  sales  Iok.  Add  20.00  for  CANADA.  PUERTO  RICO,  HAWAII,  ALASKA, 
APO-FPO  orders.  All  orders  must  be  In  U.S.  Dollors.  Wl  DO  NOT  EXPORT  TO 
OTHER  COUNTRIES  EXCEPT  CANADA.  Enclose  Coshier  Check,  Money  Order  or 
Personol  Check.  Allow  t4day5  for  delivery,  2  to  7  days  for  phone  orders,  1  day 
express  moil.  Prices  8  Availability  lubiecl  to  chonge  without  notice. 

VISA  —  MASTER  CARD  —  C.O.D. C.C.D.  on  phone  orders  only. 


We  Liove  Our  Customers 

22292  N.  Pepper  Rd.,  Barrington,  Illinois  60010 

312/382-5244  to  order 


DTfQi]©^DKl©.hffD©l[Lai 
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A  Practical  Program 


Richard  Mansfield 
Senior  Editor 


Last  month  we  started  using  the 
primary  tool  of  machine  language 
(ML)  programming:  an  assembler 
to  create  executable  programs.  Now 
let's  put  our  assembler  to  work  and 
write  a  program  for  the  128  and  64 
which  will  test  RAM  memory. 

The  program  will  POKE  in  ev- 
ery possible  number  (0-255)  that 
can  be  held  in  a  RAM  memory  cell, 
and  it  will  then  check  to  see  wheth- 
er that  number  really  made  it  into 
the  cell  to  which  it  was  POKEd. 
Aside  from  allowing  you  to  spot  de- 
fective RAM  chips  (the  roudne  will 
report  the  address  of  any  offend- 
ers), it  will  allow  us  to  explore  some 
fundamentals  of  ML  programming. 
This  month  we'll  set  it  up  to  test 
screen  RAM  so  that  we  can  see  it 
working  (128  users  should  set  the 
screen  to  40-column  mode). 

Take  a  look  at  the  "Screen 
Test"  program  below.  When  you 
first  start  to  learn  ML,  the  three- 
letter  codes  which  are  its  com- 
mands seem  quite  mysterious, 
Actually,  there  are  about  as  many 
commands  in  ML  as  in  BASIC  and, 
as  you  would  expect,  you'll  use 
only  about  20  of  them  most  of  the 
time.  However,  where  BASIC  spells 
out  command  words,  ML  abbrevi- 
ates. For  example,  RETURN  in 
BASIC  is  the  equivalent  of  ML's 
RTS  (ReTurn  from  Subroutine) 
command;  BASIC'S  X  =  X  -|-  1  be- 
comes INX  (INcrement  X);  and 
GOTO  becomes  JMP  (JuMP)-  But 
you  get  used  to  these  abbreviations 
very  quickly. 

If  you're  using  the  simple  as- 
sembler published  last  month,  give 
10000  as  the  start  address  of  this 
program  and  then  type  in  the  three- 
letter  ML  commands  in  the  pro- 
gram. Note  the  different  number  at 
address  10041  required  for  the  64, 
If  you're  using  a  different  assem- 
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Screen  Test 

10000  LDA  #4 
10002  STA  253 
10004  LDA  #0 
10006  STA  252 

10008  TAY 

10009  TAX 

10010  STA  (252) Y 
10012  CMP  (252)Y 
10014  BNE  10037 

10016  DEX 

10017  BEQ  10023 

10019  TXA 

10020  JMP  10010 

10023  INY 

10024  BNE  10010 
10026  INC  253 
10028  LDA  253 
10030  CMP  #8 
10032  BNE  10010 
10034  JMP   10044 
10037  LDA  253 
10039  LDX  252 

10041  JSR    36402  (JSR  48589  for 

the  64) 
10044  RTS 


bier,  insert  a  comma  between  the 
right  parenthesis  and  the  Y  in  lines 
10010  and  10012:  ),Y. 

When  you're  finished,  you  can 
SYS  10000  to  test  it.  The  screen  will 
be  POKEd  with  all  the  possible 
characters — but  it  will  happen  too 
fast  to  see.  After  each  cell  has  been 
tested,  the  letter  A,  the  last  POKE, 
will  remain  behind. 


A  Feel  For  The  Language 

Let's  now  go  through  the  program 
step  by  step  to  get  a  feel  for  how  the 
language  works.  We  start  off  by 
putting  a  4  into  address  253.  Ad- 
dress 253  is  going  to  be  a  pointer 
into  memory.  It  will  always  hold 
the  page  of  the  address  being  acted 
upon  while  we  PEEK  and  POKE 
during  the  program.  Memory  can 
be  conveniendy  divided  into  256- 
cell   chunks  called   pages.  So,   by 


putting  a  4  into  our  pointer,  we're 
directing  the  action  to  the  fourth 
page  (4  *  256  is  1024,  the  start  ad- 
dress of  the  screen  RAM  cells  in  the 
64  and  128). 

When  you  want  to  POKE  a 
number  in  ML,  you  must  first  enter 
that  number  into  a  register.  The  ac- 
cumulator is  the  most  often  used 
register.  We  LDA  (LoaD  the  Accu- 
mulator) with  4  by  using  the  #  sign 
before  the  4  to  show  that  we  mean 
the  actual  number  4  rather  than 
whatever  number  might  be  current- 
ly held  in  address  4.  So  our  first  job 
is  to  set  up  a  pointer,  and  we  load 
the  accumulator  and  store  the  4 
(STA  253).  Pointers  are  two-byte 
units,  so  we  then  put  a  zero  into 
252,  the  less  important  part  of  our 
pointer.  Address  252  points  within 
the  page  defined  by  253,  So,  by 
storing  a  zero  into  252,  we're  leav- 
ing the  pointer  at  1024,  If  we  put  a  6 
into  252,  the  pointer  will  point  to 
address  1030, 

When  you  STA,  the  register^ 
the  accumulator — still  holds  the 
number  you  copied  to  the  target  ad- 
dress. So,  we  can  take  advantage  of 
this  by  transferring  the  zero  still  sit- 
ting in  the  accumulator  to  the  X  and 
Y  registers  by  TAX  and  TAY.  We 
could  have  used  LDX  #0  and  LDY 
#0,  and  the  effect  would  have  been 
the  same;  we  just  took  a  shortcut. 

We're  zeroing  X  and  Y  because 
we're  going  to  use  them  as  loop 
counters.  You  don't  have  FOR- 
NEXT  commands  in  ML,  so  you  set 
up  your  own  counters.  Our  main 
loop  starts  with  STA  (252)Y,  which 
causes  whatever  is  in  the  accumula- 
tor to  be  stored  into  the  cell  pointed 
to  fcy  the  pointer  we  set  up  plus  the 
value  ofY.  In  this  first  pass  through 
this  command,  Y  is  a  zero,  so  a  zero 
is  stored  in  address  1024,  and  we 
then  compare  what's  in  the  cell  to 
what's  still  in  the  accumulator 
(CMP).  They  should  be  the  same 
unless  RAM  is  faulty  and  can't  ac- 
cept the  zero  we  just  stored  there. 


One  good  booL.  deserves  another...    and  another... 


C-12B  INTERNALS 

Detailed  guide  presents  the  128's 
operating  system,  explains  graphic 
chips,  Memory  Management  Unit,  SO 
column  graphics  and  commented 
ROM  listings.  SOOpp  $19.95 


1571  INTERNALS 

Insiders'  guide  for  novice  &  ad- 
vanced users.  Covers  sequential  & 
relative  files,  &  direct  access  com- 
mands. Describes  DOS  routines. 
Commented  listings.  450pp  $19.95 


C-128  TRICKS  &  TIPS 

Filled  with  info  for  everyone.  Covers 
80  column  hi-res  graphics,  win- 
dowing, memory  layout,  Kernal 
routines,  sprites,  software  pro- 
tection, autostarting.    300pp  $19.95 


And  SO  on...  and  on...   and  on...   and  on...   and  on... 
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PEEKS  &  POKES 
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Abacus  ptftttffif  Software 


Ess«nTial  guid«  Icr  ev«rycne  jnter- 
Mtod  1(1  CP/M  QH  tho  126,  Simple 
fixpianatkin  of  ihe  operaling  5yst«m, 
mernor^  u^ge.  CP/M  uliiity  pro- 
gra  rra,  uitsmit  I^Iaa  &  rrura.      SI  9  .dS 


C- 1  £6i  Cofn  pult  r  Akl«>dl  Dulg  n 

Learn  lyndameniais  ol  CAD  whilfl 
d4wropir^g  your  own  fiyslem.  De^i^n 
objftctft  on  your  screfln  to  dump  lo  a 
prtrilsr,  Inchidas  Fnllngs  lor  '64  wNh 
Simons  Ba«c,  3O0pp  S199S 


C'128  BASIC  Tn Intrtg  Gulda 

Introduction  to  programing;  pro&ien 
analy&ls:  thorougrk  oe»riplion  or  alt 
BASIC  oommaricH  'ivltli  hundreds  oi 
Bxamptea:  monitor  mnifnands;  utit- 
(tve,  mjch  mor«,  $1G.96 


C-ISS  BASIC  7^  tt^TERHALS 

G«l  all  Iha  instdft  Information  on 
BASIC  7,0,  ThI?  ajthausllva  hand^ 
book  Is  complAta  wMh  ftrTly 
oomm*ntod  BASIC  7,0  ROM  Itetings. 
more  $1996 


C'12«PEEKS&  POKES 
PrA^nts  do^ena  of  programming 
quick-hitlers.  Easy  and  useful 
technique^  oa  Ihia  operating  tjrBtvmi, 
stacks,  zero-pagQ,  pointers,  ihe 
BASIC  int«rpi*l«r  and  mor«.   SiaSS 


C«nniid4tor*  E4*  and  Ctfim  e^«  t^l,™  «  kwtonwtii  nf  Cannii«dv#  E!«drvvte  L 


Abacus 


P.O.  Box  7219  Dept.  CB Grand  Rapids,  Ml  49510  -Telex  709-101  -  Phone  (616)  241-5510 

If  you  want  to  start  up  (or  add  on  to)  the  most  comprehensive  and  coordinated  series  of 
Commodore  128  reference  books  available  anyv^/here,  check  your  local  bookstore  or 
software  dealer.  Or  order  directly  using  your  MC,  Visa  or  Amex  credit  card.  Add  $4.00  per 
order  for  shipping  and  handling.  Foreign  orders  add  $10.00  per  book.  Call  now  or  write  for 
your  free  catalog-also  contains  information  on  our  C-64  books  and  software.  Dealers 
inquires  welcome — over  1400  dealers  nationwide. 


GOTO  And  NEXT 

If  there  is  a  failure,  we  are  sent  off  to 
an  error-reporting  subroutine  at  ad- 
dress 10037  within  our  program. 
BNE  means  Branch  if  Not  Equal.  It 
causes  the  program  to  GOTO  its 
target  address  if  the  previous  action 
(the  CMP  in  this  case)  was  not 
equal.  In  other  words,  if  the  number 
currently  in  the  accumulator  is  not 
the  same  number  discovered  in  the 
RAM  cell  sampled  by  the  CMP,  the 
branch  takes  place.  Conversely,  if 
the  compared  numbers  are  equal, 
the  program  passes  right  over  the 
branch  and  ignores  it.  An  ML 
branch,  then,  is  the  equivalent  of 
IF-THEN-GOTO. 

Now  we  come  to  the  ML  equiv- 
alent of  BASIC'S  NEXT  command. 
DEX  reduces  the  X  register  by  one, 
and  BEQ  (Branch  if  Equal  to  zero) 
tests  to  see  whether  the  X  register 
has  reached  zero  yet.  If  so,  we  are 
branched  out  of  this  loop  and  sent 
down  to  address  10023.  However, 
while  X  is  still  counting  down,  we 
don't  want  to  branch,  so  we  transfer 
the  value  of  X  {the  next  number 
we're  going  to  be  POKEing  into  the 
RAM  cell  currently  under  test).  Then 


we  jump  back  up  to  the  start  of  our 
POKE-PEEK  loop  at  10010. 

When,  however,  X  has  counted 
down  all  the  way  to  zero,  we  move 
ourselves  to  the  next  higher  RAM 
cell  in  memory  by  raising  the  num- 
ber in  the  Y  register.  (Recall  that  Y  is 
being  added  to  the  pointer  address, 
so  by  raising  Y  we  access  a  higher 
RAM  address.) 

But  Y — like  the  accumulator, 
the  X  register,  and  any  single  mem- 
ory cell — can  hold  only  numbers 
between  0  and  255.  So,  eventually, 
Y  will  go  to  255,  and  then  when  we 
try  to  INY,  it  will  reset  itself  to  zero. 
It's  at  this  point  that  the  BNE  com- 
mand located  at  address  10024  fails 
to  trigger  us  back  up  to  the  start  of 
our  main  loop,  and  we  fall  through 
to  the  command  at  address  10026, 
which  raises  the  page  number  in 
our  pointer  by  one.  (INC  means  in- 
crement.) Then  we  load  the  page 
pointer  into  the  accumulator  and 
check  to  see  whether  it  is  yet  an  8 
(which  would  mean  we've  reached 
the  bottom  of  screen  RAM).  If  not, 
we  return  to  loop  through  the  next 
page  (we  just  INCed  the  page 
pointer,  so  now  we're  ready  to  test 


a  new,  higher  256-byte-size  chunk 
of  RAM). 

If,  however,  we  have  finished 
with  page  8,  we  jump  down  to  the 
RTS  (RETURN)  instruction  which 
sends  us  out  of  ML  and  back  into 
BASIC. 

The  commands  at  10037-10041 
access  a  subroutine  buUt  into  the 
computer  itself.  It's  located  in  ROM 
BASIC  and,  for  BASIC,  it  prints  Hne 
numbers  to  the  screen  during  LIST. 
However,  we  can  use  it  to  print  the 
address  of  a  failed  RAM  cell  if  we 
simply  load  the  page  and  cell  point- 
er numbers  into  the  accumulator 
and  X  register,  respectively,  before 
JSR  Oump  to  SubRoudne).  s 


COMPUTEI's 
GAZETTE 

TOLL  FREE 

Subscription 

Order  Line 

1-800-247-5470 

In  lA 
1-800-532-1272 
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HAS  SOMETHING  STRANGE  BEEN  PREVENTING  YOU  FROM 

COPYING  YOUR  SOFTWARE?  THEN  D1SKBUSTERS2"^  IS  THE 

COPIER  YOU'VE  BEEN  WAITING  FOR!!! 

You'll  be  amazed  when  you  load  up  DISKBUSTERSZ'"  and  see  it  copy  software 
that  nobody  else  can!  NEW  POWER-PAK  Parameters  ZAP  through  over  100 
NEW  protection  schemes!  DISKBUSTERSZ'"  copies  HUNDREDS  of  software 
titles  in  just  2-3  minutes!  A  DISKBUSTERS2 '"  copy  even  loads  some  software 
many  times  FASTER!  And  for  software  yet  to  be  released. .  .the  NEW 
DISKBilSTERS2 '"  GCR  Nibble  Buster  is  so  good  it's  scary!!!  Specially  designed 
for  the  C128,  C64,  SX-64,  with  154V1571  drive,  C128  owners . . .  just  put  tlie 
DISKBUSTERS2"*  disk  in  your  drive  and  Power-Up,  it  loads  automatically! 

DISKBUSTERS2^"  COPIES  NEW  C128  SOFTWARE 
USING  1571  DRIVE! 

Ofdef  by  phone  VISA/MASTERCARO/COD  or  send  check/money  order  to  "db  software"  i  include  ship 
charges;  3.50  ship  USA,  UPS  AIR  5.50,  ship  CANADA  7,50.  a  addresses  add  6%  tax. 


Still  ONLY 

CALL  805-5694644 
Operator  10 

Ask  about  DiskNotcher 
&  SPECIAL  COPY-PACK! 


WE  AIN'T  AFRAID  OF  NO  DISKS! 


db  sof rware '  box  31169 "  Coleta  *  CA  *  93130 


"We  speak  your  language" 


Make  your  BASIC  programs 


Convert  them  to  high-speed 
machine  language 


BASIC  Compiler 
Complete  BASIC  com  pilar 
and  davalopmenl  package. 
Speed  up  your  proBrams  5>i 
10  SSx.  Compile  10  machine 
code,  compact  p'code  or 
both,  '128  version:  40  or  80 
col.  monitor  output  and 
FAST-mode  operalion.  '128 
version  inciudes  extensive 
BD-page  program er's  guids. 
A  great  package  that  no 
BoFlwars  library  shouid  be 
withQUl.  C-1ze  S59.SS 
C-S4      «39.BS 


Super  Paecal  Comptler 
Not  just  a  compiier,  but  a 
complete  system  for  develop^ 
ing  appiications  in  Pascal- 
wilh  graphics.  Extensive 
editor  with  search,  replace, 
renumber,  elc.  Slandard  J  & 
W  compiier  ihat  generates 
machine  code.  High-speed 
disk  access,  ^BK  RAM  is 
available.  If  you  want  to  iaarn 
Pascal  or  to  develop  software 
using  Ihe  t»st  Idols  avail- 
able-Super Pascal  is  your 
first  choice,  C.64     S59.95 


^^ 


Language 


Learn  the  the  language  of 
the  80's  and  beyond 

onyourC-128andC-64 


SuparC  Compiler 
For  school  or  software 
development.  Learn  the  C 
language  on  the  '64  or  '1 28, 
Complies  into  fast  machine 
code.  Added  '12B  features: 
CP/M-iike  operaling  system; 
60 K  RAM  disl^.  Combine  MIL 
&  C  using  CALL:  51 K  avaii- 
able  for  object  code;  Fast 
loading;  Two  standard  I/O 
librarys  plus  malh  &  graphic 
libraries.  C-1ZS  $59.95 
C-64      $59.95 


T?T. 


COBOL 

Now  you  can  learn  COBOL, 
Ihe  most  widely  used 
commercial  programming 
language,  on  your  1  Ss  or  84. 
COBOL  Compiler  package 
comes  complete  wilh  syntax- 
checking  edilor,  inlerpreler 
and  symbolic  debugging 
aids.  New  "128  version  worte 
wilh  40/BO  column  monitors 
and  is  quicker  than  the  '64 
version.  C-1  28  $59.95 
C-e4      $39.95 


,„  and  work  hard  for  you,  too! 


Use  your  '128  to  communicat© 
with  the  outside  world 


SpeedTerm  128 


Sp*«dt»rm-123 
Let  your  C-12S  communicals 
with  the  outside  world.  Obtain 
information  from  various 
comptJter  networks.  Flexible, 
command  driven  terminal 
software  package.  Supports 
most  modems  tor  the  C-1 28. 
Xmodem  and  Punter  tile 
transfer  protocol.  VT 5 2^1 00 
terminal  emulation  with  cur- 
sor keys,  large  45 K  capture 
buffer  &  user  definable  lunc- 
lionkeys.     C-12fi  $39,95 


Personal  Portfolio  Manager 
Complete  portfolio  management  for  ttie  individual  or  professional 
Investor,  Manage  portfolios,  get  up-to-the-minute  quotes  &  news, 
and  perform  selected  analysis.  Enter  quotes  manually  or  through 
Warner,  C-128      $59.95  C-64        $39.95 

Technical  Analysis  System 
Sophisticated  chvarting  and  analysis  system  for  Investors,  Chart 
and  analyze  the  history  of  a  stock.  Pinpoint  trends  and  patterns  to 
predict  a  stocit's  future.  Enter  data  via  keyboard  or  online  financial 
services.  C-128      $59.95  C-64         S59.95 

Call  now  for  the  name  of  your  nearest  dealer.  Or 
order  directly  using  your  MC,  Visa  or  Amex  card. 
Add  $4.00  per  order  for  sfiipping.  Foreign  orders 
add  $10,00  per  bool<.  Call  now  or  write  for  your 
free  catalog-also  contains  information  on  our 
C-64  books  and  software.  Dealers  inquires 
welcome — over  1400  dealers  nationwide. 


C«Jpak 
Easy-10-use  interactive  draw- 
ing package  for  aecurale 
graphic  designs.  Dimension- 
ing features  to  create  exact 
scaled  output  to  all  major 
dot-matrix  primers.  Input  via 
keyboard  or  lighlpen.  Two 
graphic  screens  tor  COPYing 
from  one  to  the  other.  DRAW, 
BOX.  ARC,  ELLIPSE,  etc. 
available.  Define  your  own 
library  of  symbols/objacts- 
slore  up  to  t04  separate 
objects.  C-1  26  $59,95 
C-64     $39.95 

Chartpatt 

Easily  create  professional  high-quality  charts  and  graphs  without 
programming.  Immediately  change  the  scaling,  labeling,  axis,  bar 
filling,  etc,  to  suit  your  needs.  Accepts  data  from  CalcResult  and 
MultlFlan.  C-128      $39.95  C-64        $39,95 

Xper 

XPER  is  the  first  'expert  system'  for  the  C-128  and  C-64.  While 
ordinary  data  teases  are  good  for  reproducing  facts,  XPER  can 
derive  knowledge  from  a  mountain  of  facts  and  help  you  make 
expert  decisiof>s.  L.arge  capacity.  C-64        $59.95 

Ccm  m  5*3,  t  S4*  ifld  Cwnrrtodor*  138""  m*  tt6tm»hi»  ctf  Ovnmoda  t  E)«c»cnia  LU . 
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P.O.  Box  7219  Dept.CB  Grand  Rapids,  MI  49510 
Phone  616-241-5510  •  Telex  709-1 01  'Fax  6ie-241 -5510 


Fill-64 


Hubert  Cross 

This  exciting  graphics  utility  for  the  Commodore  64  adds  15 
new  comma7ids  to  BASIC.  "Fill~64"  allows  you  to  paint  any 
solid  shape  on  the  hi-res  graphics  screen  at  a  speed  that's  fast 
enough  for  animation.  Once  an  animated  sequence  is  complete, 
you  can  store  the  entire  animation  on  disk  or  tape,  to  be  re- 
played at  a  future  time.  No  machine  language  knowledge  is 
needed  to  use  this  program. 


If  you're  interested  in  high-resolu- 
tion graphics  on  the  Commodore 
64,  you  may  have  used  programs 
that  add  commands  such  as  PLOT 
and  DRAW  to  BASIC.  Most  of  these 
programs  allow  you  to  draw  a 
closed  shape  on  the  screen  with 
lines,  then  paint  it  with  a  command 
called  something  like  FILL.  Fill 
commands  of  this  type  often  suffer 
from  two  drawbacks:  They  cannot 
draw  over  existing  dots  on  the 
screen,  and  they  are  much  too  slow 
for  animation. 

"Fill-64"  lets  you  paint  a  solid 
shape  anywhere  on  the  hi-res 
screen,  even  over  existing  shapes, 
The  program  works  so  fast  that  it 
can  even  be  used  for  animation. 
Since  it  adds  new  commands  to 
BASIC,  Fill-64  is  easy  for  anyone  to 
use.  With  simple  commands  such 
as  FILL,  CLEAR,  RECORD,  and 
PLAY,  you  can  draw  complete  ani- 
mated sequences,  store  them  on 
disk  or  tape,  and  redisplay  them  at 
your  convenience. 

Typing  It  In 

Fill-64  is  written  in  machine  lan- 
guage and  must  be  typed  in  with 
"MLX,"  the  machine  language  en- 
try program  found  elsewhere  in  this 
issue.  However,  no  machine  lan- 
guage expertise  is  required  to  use 
the  program.  Read  the  MLX  in- 
structions carefully  before  you  type 
Program  I,  and  be  sure  to  save  a 
copy  when  you're  done.  Here  are 
the  addresses  required  for  Fill-64; 

starting  address:     B3FF 
Ending  addiess:       981F 

Before  loading  Fill-64,  you 
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must  enter  the  following  lines  in 
immediate  mode  (with  no  line 
numbers).  Don't  forget  to  press  RE- 
TURN at  the  end  of  each  line, 

POKE  51,25S:POKE  52,63 
POKE  55,255:POKE  56,63 
NEW 

These  statements  move  the  top 
of  BASIC  memory  down  to  a  point 
24,577  bytes  lower  than  usual.  That 
leaves  14K  for  BASIC  programs, 
more  than  enough  for  most  applica- 
tions. The  reserved  24K  area  is  used 
to  store  Fill-64  and  its  data.  It's  very 
important  that  you  perform  this 
step  every  time  you  wish  to  use  Fill- 
64;  if  you  don't,  the  program  can't 
work  properly. 

Next,  load  Fill-64  with  LOAD 
"PROGRAM", 8,1  for  disk  or 
LOAD  "PROGRAM",!, 1  for  tape. 
Replace  the  name  PROGRAM  with 
the  name  you  used  when  saving  the 
program  with  MLX,  When  the  pro- 
gram has  loaded,  type  NEW  and 
press  RETURN  to  reset  the  comput- 
er's BASIC  pointers. 

To  activate  Fill-64,  type  SYS 
33846  and  press  RETURN.  Fill-64 
makes  two  hi-res  screens  available 
at  all  times.  When  you  first  activate 
the  program  with  SYS,  it  clears 
both  screens  and  displays  screen  1 , 
Use  the  function  keys  to  switch 
from  one  screen  to  the  other.  The  f5 
key  displays  screen  2,  To  return  to 
screen  1,  press  f3.  The  f7  key  clears 
the  current  screen,  and  fl  returns 
you  to  the  normal  text  screen. 

Fill-64  Commands 

Fill-64  adds  15  new  graphics  com- 
mands to  BASIC,  Following  is  a 


summary  of  what  each  command 
does.  Later  sections  of  this  article 
contain  programming  examples 
and  addidonal  information  about 
these  commands. 

FILL  number, color, xl,yl,„ 
xmtmber,y  number 

The  FILL  command  paints  a  poly- 
gon of  the  specified  color  at  the  des- 
ignated screen  location.  The  first 
parameter  (number)  indicates  how 
many  vertices  (corners)  the  shape 
has.  For  example,  a  triangle  has  3 
vertices;  a  square  has  4;  and  so  on. 
Use  a  vertex  number  of  1  to  draw  a 
dot;  a  vertex  value  of  2  draws  a  line. 
The  second  parameter  (color)  sets 
the  shape's  color,  using  the  same 
color  numbers  explained  in  your 
user's  manual.  After  these  values 
you  must  supply  an  appropriate 
number  of  x-  (horizontal)  and  y- 
(vertical)  coordinate  pairs.  To  draw 
a  triangle,  for  instance,  you  need 
three  pairs  of  3:,i/-coordinates,  one 
pair  to  define  each  corner.  This 
statement  draws  a  triangle; 
FILL  3,2,10,10,50,10,30,30 

Notice  that  the  FILL  command 
automatically  displays  the  hi-res 
screen.  No  special  command  is 
needed  to  switch  from  the  text 
screen  to  hi-res. 

SWITCH 

SWITCH  moves  from  one  hi-res 
screen  to  the  other.  If  you're  in 
screen  1,  SWITCH  flips  you  to 
screen  2,  and  vice  versa.  SWITCH 
ordinarily  erases  the  screen  that  it 
previously  displayed.  If  you  per- 
form SWITCH  from  the  text  screen, 
Fill-64  displays  screen  1  without 
erasing  its  contents. 

FLIP 

FLIP  works  exactly  like  SWITCH 
but  does  not  erase  the  previous 
screen, 

CLEAR 

This  command  erases  both  hi-res 
screens.  It's  useful  at  the  beginning 
of  a  program, 

LOWRES 

The  LOWRES  statement  switches 
to  the  text  screen  under  program 
control.  In  immediate  mode  (when 
you're  not  running  a  program)  you 
can  also  do  this  by  pressing  the  fl 
key. 

SETCOLOR  border,  background, 
hi-resl,  hi-res2,  hi-res  3 


BY  THE  TIME  YOU  HNISH  THIS  AIX 


m*M*M^  Zl^li7^:: 


■i.ji 


YOUR  READING  SPEED  2500% 


See  Spot.  See  Spot  run. 
Go  boy 

Yes,  your  Commodore 
reads  a  lot  like  you  did 
when  you  were  its  age. 

But  today  you're  going  to 
meet  three  enormously  useful 
utilities  which  change  all  that. 
By  pushing  your  computer 
to  speeds  heretofore  com- 
pletely impossible. 

There  no^\^  you're  reading 
faster  already 

DRIVE  DRIVES 
FIVE  TIMES  FASTER. 
Press  two  keys. 
And  your  64  or  128  will 

read  virtually 
any  piece  of 
commercial 
software  up, 
to  live 

times  faster^ 
than  usual. 
Whether 
it's  pro- 
tected or 
not. 
So  a  wait  of  60  seconds  goes 
doum  to  a  blindingly  fast  15. 
And  so  on. 

With  the  Cartridge  in  place, 
you  can  copy  a  file  in  the  blink 
of  an  eye.  Or  entire  disks  in 
a  serious  wink. 

You  can  direct  commands  to 
the  drive,  or  have  the  drive  send 
up  a  directory 

Or  do  a  hundred  other  chores 
worth  mentioning,  if  only  this  ad 
had  room. 

"WTiy,  you  can  even  use  its  help- 
ful, built-in  assembly  langua^ 
monitor  to  modifj'-  and  improve 
your  very  ovm  programs. 


Wsyottr 
faforiie programs  in 
seconds,  instead  ofmimiles. 
U  n'as  ivorth  the  ii'aii. 


tected  program. 
It  also  recovers  lost  files  or 

erasures  in  seconds. 

It  aligns  the  head  of  a  1541 
drive  at  a  speed  that'll  make 
your  head  turn. 

And,  among  other  things, 
it  formats  a  disk  in  twenty 
seconds,  versus  minutes. 

To  have  you  up  and  working 
in  no  time. 

Instead  of  getting  all 
worked  up. 


course, 
you'll  have 
to  read  the 
instructions  first: 
Plug  it  in. 

FAST  LOAD'S  FASTER 
COMPANION. 

Vorpal.  Ifou  can  read  into 
the  name  anything  you  '^^'ant. 
As  long  as  you  do 
it  twenty-five 
Limes  faster 
than  normal. 
Because 
that's  just 
about  how 
fast  it  loads 
,1.    ._„^^^         .  'fw   the  typical 

adding  nitro  to  ute/amtfy  car.     UnprO  - 


\ 


GRAPHICS 
WITHOUT  GRIEF 

Now;  even  a  complete 
novice  can  create  com- 
plex games.  Or  anima- 
tions. Or  full  blown 
business  presentations. 
As  easily  as  they 
could  read      _^__«-n( 
thispara-i«*^  St^^i:- 
graph. 

It's  the 
power  of 
assembly 
language 
progi'am- 
ming,  but 
with  the 
simplicity 
of  BASIC. 

Including  over         patmicc 
a  hundred  new  commands  that 
aren't  even  in  BASIC  7.0. 

A  QUICK  CONCLUSION. 

We  could  write  volumes  about 
these  utilities.  But  we  surest 
you  visit  your  local  computer 
store  instead, 

Where  your  purchase  will 
actually  buy  you  the  most  useful 
utility  of  all. 

Time. 


it  makes  it 
yvur  paktte. 


easy  to  lij  yvurfiali 

Imtraaa/yotir 


EDYX 
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LYCO  COMPUTER 

Marketing  &  Consultants,  Inc. 
America's  Mail  Order  Headquarters! 


NEW  HOURS 

Uon-Thur— 9AM-8PM 

Fri-9AM-6PM 

Sat— 10AM-6PM 


COMMODORE 

1571 CALL 

C-64 CALL 

1541 CALL 

128 CALL 

C  1902-A CALL 

C  1350  Mouse 39 

C  1700  128  K  RAM     ,  145 
C  1750  512  K  RAM       269 

Jane 35 

GEOS CALL 

Perfect  Wfliar 45.95 

Perfect  CalC ,,,..,,  45,95 
Perfect  Filer 45,95 


EPYX-64 

Movie  Monster 24.75  | 

VorpolKit 22.75 

Fast  Load 24.75  , 

Summer  Game  II , .  .  24.75  | 

Super  cycle 24.75 

World  games 24.75 

Foolbaf    24.75 


XETEC 

Font  Master  II  64   , 


32.95 


COMMODORE 

1571 CALL 

1541 ..,. CALL 


SPRINGBOARD 

(C-64) 
Newsroom      .  ,  32.75 

Clip  Art  1 18.75 

CKp  Art  2 24.75 


HI  TECH 

Caidware 8.95  1 

Partyware 8.9£ 

Heartwaie 8,95 

War  With  All 12.95 

Holiday  Paper B.9S  | 


ACTIVISION 

Alter  ego 2B.75 

Hacker 18.75 

Little  People 20.75 

Game  Maker 24.75 

amrowed  Time  ....  18.75 

Space  shuttle 18.75 

Music  studio  .  22,75 

Mind  stiadow 18,75 

Road  Race 18.75 

Fast  Tracks 22,75 

Count  down 18.75 

Basketball 18.75 


FIREBIRD 

(C-64J 

Elite 22,75 

Tracker Z8,75 

The  Pawn CALL 


MICROLEAGUE 

ML  Baseball  .  .  24,95 

General  Manager  ..  24.95 

85  team  disk 14.95 

Francfiise 19.95 

Stat  Disk    ,  .    16.95 


BRODERBUND 

Print  Shop 24.75 

GraphicsLibI,  II,  111.15.75 
Karateka 17,75 


BATTERIES  INCLUDED 

Consultant 32.95 

Paperclip  w/spell  pk  ..  48,95 


COMMODORE 

1902  color  CALL 

1802 CALL 


ACCESS 
(C-64,  Amiga) 

Leader  board 24,75 

Leader  board  Amiga ,  24,75 


T 
O 
L 

L 

F 
R 

E 
E 


8 
0 
0 

2 
3 
3 

8 

7 
6 
O 


TIMEWORKS 

{C-64) 
Gala  Manager-l2S 

Swiltcalc-iza 

Wordwriter-128    , 
A/Payable- 128  .    . 
A'receivaP'e,i28. . 
General  Ledger-1 28  .    ^u.b-j 

lnvenlotv-12S 38.95 

PayfOl|.I28 38.95 


42.95 
42.95 
42.95 
38.95 
38.95 
38  95 


SUB  LOGIC 


Flight  Simulator 
Jet  Si  mutator    . 


29.95 
29  95 
Fbbtbail  '..'''.  .'.  ,  ,  25^95 
Scenery  Disk  ,  ,  ,  EA  14.95 
Set  1-6 69,95 


ACTIVISION 
(Amiga) 

Hacker 26,75 

Mind  shadow        .  .    26,75 

Music  sludio 34.75 

Borrowed  Time    ...  26.75 


INNOVATIVE  CONCEPTS 


Fllp-N-Flle  10 
Flip-N-Fiie  25  Lock 
FIrp-N-File  50  Mini . 
Flip-fJ-Fiie  50  Lock 
Flip-N-Fiie  ROM  ,  , 


.2,49 
lO.fj 
10. &5 
15.95 
.  7.99 


REDIFORM  PAPER 

Oty  1(K)0  9'/!X11  white  iaier.. 19.95  I 

Qty  2M9V3)(  11  while  laze r 5.95 

5ty  3000  9',^xt1  while 29,95 

5ly1000  9V!Kl,1  while ,16.95 

Oly  100C  Mailing  labels  1x3 6,95  | 


JOYSTICKS 

FROM 

WICO  &  SUNCOM 

Bat  Handle 16,75 

Boss 1 1 ,99 

Super  3-way 19,99 

TAC  3  . . . , 9,95 

Slik  silk  .    6,95 

Economy 5,95 


DUST  COVERS 


Alar) 

SMST „.,ii,es 

13CXE e.M 

800XL e,M 

1050 fl.Bg 

10Z5 7.99 

Commodore 

C12a 7.99 

1571/1541 6.99 

1902 10  95 

1702 899 

C64A'ic20 8  99 

Panuonlc 

109011091 889 

it»a e.B9 

1093 9.S9 


XETEC 

Super  Graph  I )( 64 64 

Super  Graphix  Jr  64  .    .  45 
Xefec  AT 39.95 


DISK  DRIVE 

CLEANING  KIT 

$8.95 

With  Software 
$17.95 


■'WE  MAHE  YOUR  COMPUTER 
FUH  TO  USEI" 


■'^ffy  Syce  ffHf/  Gn^'cy 

•    THE  LOWEST  PRICES    •    TOLL  FREE  ORDER  LINE    * 

•  Free  shipping  on  prepaid  cash  orders  in  U.S.  •  All  Merchandise  Factory  Fresh  •  Fast  Service 
from  one  of  the  oldest  and  most  established  Computer  Supplier  •  24  hrs.  shipping  on  in-stock  product 

•  Access  to  our  Multi  Million  S  inventory  •  No  deposit  on  UPS  C.O.D.  orders  *  Orders  outside  PA 
Save  state  sales  tax  •  Air  freight  service  available  •  Full  Manufacturer's  Warranty  apply!  •  Full 
accessory  line  in  stock  •  Purchase  orders  Accepted  from  educational  institutions!  •  We  check  for 
stolen  credit  cards!  -k  We  ship  to  our  servicemen  overseas!  *  You'll  love  our  Courteous  Sates  Staff! 

•  We  satisfy  more  customers  monthly  than  most  of  our  competitors  combined  • 


LYCO  COMPUTER 

Marketing  &  Consultants  Inc. 
America's  Mail  Order  Headquarters 


PANASONIC 

10B0 195 

1091 225 

3131 2J9 

1092 309 

1592 419 

1595 595 


DIABLO 

D25 549 

P-33  CQl 699 

635    1029 

P-3B 1749 

D-aOlF  2395 


BROTHER 

HR-15XL-P 359 

1509 409 


SEIKOSHA 

SP-1000  VG(C-64)  .    ..165 
EP-1O00  A  Centronics.    185 

SP-1000  IBM 185 

SP-1O0OASR5-232    .      185 
SP-1000  AP,  A  Pile  ....  IBS 

BP-t300 469 

BP.SZOO     649 

BP-5420      999 

Color  Kit 119 

BP-S420  ribbon 12,50 

SP-1000  ribbon 8.50 


JUKI 

Juki  6100 CALL 

RS-232  Serial  board  ...  55 

6100  tractor 119 

6100  sheei feeder  ...  209 
5510  Juki-  CALL 

Juki  6300  CALL 

LEGEND 

808 148 

1080 199 

1380 229 

1385 2B9 


OKI  DATA 

OkfmalB 199 

292  499 

293 599 

120  NLQ 205 

182 214 

192 348 

93 CAU 


4195 


SAVE  :^^^  PRINTERS 


NX-W. 


CALL 


TOSHIBA 

321  P(S 495 

351  sheet  leedsr  ....  529 

P341P 969 

P341S 999 

P351+ 1149 

SILVER  REED 

EXP  420P 209 

EXP600P                  .    4B9 
EXP.  800P  649 

EXP  770 740 


CITIZEN 

120-D 179 

MSP-10 285 

MSP-15 385 

MSP-20 325 

MSP-25 485 

Premier  35  .  469 


EPSON 

LX80    CALL 

FX85 CALL 

0X10 CALL 

DX20 CALL 

DX35 CALL 

H180 CALL 

HSBO CALL 

FX2Be .  .     CALL 

LO800  CALL 

LO1000 CALL 


C.  ITOH 

1550  SP+ CALL 

D  1040        CALL 

Pro*riter  Jr  .    .  CALL 

Prowriter8510  SP+   CALL 


STAR  MICRONICS 

LV  12-10  (Newt  CALL 

NL-10 CALL 

NX-10 CALL 

NB-15 CALL 

SB-1 5 CALL 

SG-15 367 

SD-10 319 

SO-15 43B 

SR-10 469 

SR-15 578 

Sa-10 589 


PANASONIC 

TR.122MYP12'Aml>erTTL  139 
TR.122M9P12'GrMnTTL,  139 
TX-12H3P12-RGB  369 

DT-H103  10'  RGB  349 


Multisync 


NEC 


CALL 


TEKNIKA 


MJ-22 
MS-305  RGB 


249 
309 


MONITORS 

ZENITH 

ZVM  1220 89 

ZVM  1 230 89 

ZVM  1240  .149 

THOMPSON 

365  12  RGB  CALL 


HITACHI 

MM-1218 12"  Green . 
MM-122012'nLAniljfir 

CM-1406C  13- color 

wfcabia 
CM- 1409  13-  RGB 
CM.1215D12-RGB 
CM.1455S13"720«350 
CM-1457A13-nGB 

720x460  679 


99 
129 

179 

305 
385 
625 


PRINCETON 
GRAPHICS 

MAX-12  Amber 175 

HX-12RG8 458 

SR-12RGB 575 


INTERFACING 


XETEC 

Super Graohlx  64 ,,. 

Super  Graphix  SR  84  . . , . 


.84 
.45 


TYMAC 

Connection  (C-64| 49 


ORANGE  MICRO 

Grappler  CD  (C-64) 79 


C-64. 


ppr 


.49 


DISKETTES 


5Vi"  DISKETTES 

MAXELL 
SDO .  9.99 

SDD  12.99 


SSDO 
DSDD 


BONUS 


SKC 


6  99 
7.50 


Hi 


SSOD 8.50 

DSDO 9.50 

DSHDaeTPI 19.50 


3.5  DISKETTES 

3M 

SSDD 16.99 

DSOD 23.99 

MAXELL 

SSOD 16.99 

DSOD 23.99 

VERBATIM 

SSOD 16.99 

OSDO 24.99 


DRIVES 


COMMODORE 

1571,  1541 CALL 


COMTEL 

En hence r20OO  (C-64)..  149 


INDUS 

QT  Commodore  .  .  . 


179 


SUPRA 


1 064  Modem  (C-64) .  49.95 

Supra  300 39.95 

Supra  1200 149.95 

COMPUSERVE .  .  18.9S 


MODEMS 

COMMODORE 


1670 


155 


DSI 

Messenger  64/123 


39.95 


TOLL  FREE  1-800-233-8760 


In  PA  71 7-494-1 030 
Customer  Service  71 7-494-1 670 


m 


or  send  order  to 

Lyco  Computer 

P.O.  Box  508S 

Jersey  Shore,  PA 

17740 


RISK  FREE  POLICY 

In  stock  Koms  shipped  wllhin  24  hours  ol  order.  No  deposit  on  C.O.D.  orders.  Free 
shipping  on  prepaid  cash  orders  within  tine  coniinantai  U.S.  Voiume  dtscounls  availa' 
bto.  PA  residents  acsd  sales  lax.  APO.  FPO.  and  internalional  Oidors  add  S5.00  pius 
3%  for  priority  mail  service.  Advertisod  prices  show  d^Vb  discount  (or  cash,  add  4% 
iot  MasterCard  and  Visa.  Personal  checks  require  4  v^eeks  dearanca  bafcra  shipping, 
Wo  do  not  guflfantoo  compatibility  We  only  ship  lactdr/  (fesh  merchandiSB.  Ask  about 
UPS  Blue  and  Red  iabai  ahipping.  All  morchjindlso  Carried  under  manulaclurer's 
warranty.  Relurn  restriction  nppiicnbto.  Return  authorizfltlnrt  rnquired.  All  Items  subject 
to  change  without  notice. 


Sets  the  screen  border,  background, 
and  three  hi-res  colors.  The  default 
colors  for  Fill-64  are  white,  blue, 
black,  yellow,  and  white,  respec- 
tively. 

RECORD 

This  command  records  animated 
graphics  sequences.  It  tells  Fill-64 
to  "memorize"  every  graphics  com- 
mand that  follows,  until  it  encoun- 
ters a  REWIND  or  PLAY  statement 
(see  below).  As  a  reminder,  Fin-64 
sets  the  border  color  to  red  when- 
ever RECORD  is  active. 

PLAY 

Replays  an  animation  previously 
recorded  with  RECORD  or  stored 
with  DPUT  or  CPUT  (see  below). 
When  Fill-64  is  PLAYing  an  anima- 
tion, it  can  be  interrupted  only  by 
pressing  RUN/STOP-RESTORE. 

REWIND 

Exits  RECORD  mode.  In  effect,  this 
command  "rewinds"  Fill-64's  re- 
corder to  the  beginning,  erasing 
any  previously  recorded  animation. 

MEMORY 

Prints  the  number  of  bytes  avail- 
able for  RECORDing  animations. 

DPUT  "filename" 
Saves  an  animation  to  disk.  Replace 
filename  with  any  legal  Commo- 
dore filename. 

DGET  "filename" 
Loads  a  previously  saved  anima- 
tion from  disk. 

CPUT  "filename" 
Saves  an  animation  to  tape  (the  file- 
name is  optional). 

CGET  "filename" 

Loads  an  animation  from  tape  (the 

filename  is  optional). 

Frll-64  Techniques 

Program  2  demonstrates  just  a  few 
of  the  effects  you  can  achieve  with 
Fill-64,  from  detailed  kaleidoscopic 
patterns  to  three-dimensional  ani- 
mation. Program  3  loads  and  re- 
plays the  animations  created  by 
Program  2,  using  the  full  speed  of 
FilL64's  built-in  machine  language 
routines.  Since  these  programs  use 
Fill-64  BASIC  commands,  you  must 
install  Fill-64  as  described  above 
before  you  type  them  in  (naturally, 
you  must  also  install  Fill-64  when- 
ever you  wish  to  run  these  pro- 
grams). Once  Fin-64  is  active,  press 
fl  to  return  to  the  text  screen;  then 
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enter  Programs  2  and  3  as  you  would 
any  BASIC  program. 

Program  2  creates  several  dif- 
ferent animations.  For  each  animat- 
ed sequence,  the  program  switches 
into  RECORD  mode,  then  performs 
a  series  of  FILL  commands.  Then  it 
replays  the  animation  with  PLAY 
and  optionally  saves  the  animation. 
When  you  run  Program  2,  it  asks 
whether  you  wish  to  save  the  ani- 
mations. Answer  yes  (enter  Y)  the 
first  time  you  run  the  program,  and 
be  patient- — some  of  the  more  com- 
plex shapes  take  considerable  time 
to  calculate.  Notice  how  much  fast- 
er the  animation  proceeds  when  re- 
played with  PLAY.  When  Program 
2  has  finished,  you  can  run  Pro- 
gram 3  to  load  and  replay  all  the 
animations  in  rapid  sequence.  To- 
gether, these  two  programs  demon- 
strate the  complete  process  of 
drawing,  recording,  reloading,  and 
replaying  an  animation. 

Fill-64  has  two  limitations 
when  painting.  First,  you  can  draw 
any  solid  polygon  with  as  many  as 
18  vertices,  but  the  polygon  must 
be  convex — that  is,  its  inside  angles 
must  be  equal  to,  or  less  than,  90 
degrees.  To  draw  a  shape  contain- 
ing obtuse  angles  (angles  greater 
than  90  degrees),  break  it  down  into 
two  or  more  convex  polygons.  For 
instance,  a  star  shape  can  be  built 
from  two  triangles,  one  placed  up- 
side down  over  the  other. 

Second,  although  you  may 
start  defining  the  polygon  at  any 
vertex,  you  must  proceed  in  a  clock- 
wise direction.  The  FILL  command 
ignores  any  vertex  written  in  a 
counterclockwise  direction.  This 
feature  is  extremely  useful  for  elim- 
inating hidden  surfaces  in  three- 
dimensional  objects. 

Let's  look  at  a  simple  example. 
This  command  paints  a  small  trian- 
gle in  color  2  (yellow): 
FILL  3,2,10,10,50,10,30,50 

The  first  value  (3)  indicates  the 
number  of  vertices  in  the  shape,  and 
the  second  (2)  indicates  the  color. 
The  remaining  values  contain  the 
coordinates  for  the  triangle.  This 
program  shows  how  SWITCH  flips 
from  one  hi-res  screen  to  the  other. 


FC  100  FILL  3,2,10,10,50,10,30 

,50 
XD  110  SWITCH 
CX  120  FILL  3,2,11,10,51,10,31 

,50 
HE  130  SWITCH 


The  triangle  moves  one  pixel  to 
the  right.  When  an  animation  re- 
quires more  than  a  few  frames, 
you'll  probably  want  to  use  a  pro- 
gram loop.  This  example  moves  the 
triangle  all  the  way  across  the 
screen  with  a  FOR-NEXT  loop: 

KP  100  FOR  X»50  TO  150 

QC  110  FILL  3,2,10+X,10,50+X,1 

0,30+X,50 
AP  120  SWITCH!NEXT:LOWRES 

Notice  that  the  triangle  moves 
off  the  screen  without  painting  any 
unwanted  areas.  Fill-64  automati- 
cally clips  the  edge  of  any  shape 
that  moves  across  a  screen  border, 
it  faithfully  paints  only  the  visible 
portion  of  a  shape  as  long  as  its  co- 
ordinates do  not  exceed  the  range 
-32768-32767. 

See  program  listings  on  page  118.  v 
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These  photos  illustrate  just  a  few  of  the 
thousands  of  hi-res  graphics  designs  you 
can  create  with  "Fill-Si,"  a  sophisticat- 
ed graphics  utility.  Using  new  BASIC 
commands  such  as  FILL,  RECORD,  and 
PLAY,  you  can  draw  animated  graphics 
seijuences,  store  the  atiimation  on  disk 
or  tape,  and  reload  it  for  future  viewing. 
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1  DIDN'T  KNOW 
YOU  COULD  DO 

WITH  A 
COMPUTER  I 
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Two  new  books  from  COMPUTE! 
bring  you  innovative  ideas  to  exploit 
the  capabilities  of  your  computer  to 
the  fullest  and  to  make  use  of  it  in 
ways  you  didn't  know  were  possible. 
There's  an  in-depth  look  at  desktop 
publishing — how  to  get  started  and 
how  to  set  up  your  publication.  A 
compendium  of  special  software 
tells  you  where  to  purchase  in- 
expensive software  that  will  open  up 
a  new  world  of  applications.  The 
information  is  non-machine-specific 
and  is  designed  for  beginning  to  ad- 
vanced computer  users. 


The  Complete  Desktop  Publisher 

Daniel  J.  Makuta  and  Willtam  F.  Lawrence 
A  comprehensive  reference  and  guide  to  what  is  fast 
becoming  one  of  the  most  popular  uses  of  comput- 
ers, this  book  guides  the  novice  through  the  in- 
tricacies of  desktop  publishing.  Clearly  written  and 
understandable,  this  guide  covers  all  the  basics  of 
typography,  layout,  and  design.  Sample  formats  and 
layout  grids  make  it  easy  to  get  started.  Details  on 
using  graphics  to  enhance  publications,  discussions  of 
the  desktop  publishing  software  currently  available, 
and  comparisons  of  laser  printers,  typesetters,  and 
other  printing  devices  give  you  everything  you  need 
to  make  intelligent  decisions.  Chapters  outline  the 
elements  of  fitting  copy,  proofreading,  binding  and 
folding,  and  media  conversion.  You'll  also  find  a 
wealth  of  information  on  telecommunications — how 
to  transmit  your  publication  for  typesetting  or  print- 
ing— as  well  as  tips  on  dealing  with  outside  design 
agencies,  typographers,  and  printers.  The  definitive 
guide. 
$19.95     ISBN  0-87455-065-3 


I  Didn't  Know  You  Could  Do  That 
with  a  Computer! 
Dan  Cutman 

There's  more  to  computers  than  processing  words, 
juggling  numbers  in  a  spreadsheet,  or  filing  records  in 
a  database.  A  world  of  unusual,  practical,  and  amaz- 
ing computer  programs  is  available  which  can  help 
you  do  anything  from  planting  a  garden  to  writing  a 
will.  These  programs  range  from  the  simply  fascinating 
to  the  outright  esoteric.  More  than  100  little-known, 
yet  intriguing  commercial  software  packages  are  eval- 
uated and  revievt«d:  programs  which  can  plot  your 
astrological  future,  show  you  the  night  skies,  plan 
your  next  road  trip,  help  you  raise  your  child,  and 
give  you  the  edge  at  the  racetrack.  Entertaining — cer- 
tainly unique — this  book  puts  an  end  once  and  for  all 
to  the  question  "Now  that  I  have  a  computer,  what 
do  I  do  with  it?" 
$14.95     ISBN  0-87455-066-1 


Look  for  these  books  at  your  local  computer  or  book  store. 

Or,  to  order  directly  from  COMPUTE!,  call  toll-free  800-346-6767  (in  NY  212-887-8525),  or  write  COMPUTEI 
Books,  P.O.  Box  5038,  F.D.R.  Station,  New  York,  NY  10150.  Please  include  $2,00  shipping  per  book  for  U.S. 
and  surface  mail;  $5.00  airmail.  North  Carolina  residents  add  4.5  percent  sales  tax.  New  York  residents  add 
8.25  percent  sales  tax.  Please  allow  4-6  weeks  for  delivery. 
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COMPUTE!  books  are  available  in  the  U.K.,  Europe,  the 
Middle  East,  and  Africa  from  Holt  Saunders,  Ltd.,  1  St. 
Anne's  Road,  Eastboume,  East  Sussex  BN21  3UN,  England, 
and  in  Canada  from  McGraw-Hill,  Ryerson  Ltd.,  330 
Progress  Ave.,  Scarborough,  Ontario,  Canada  Ml  P  2Z5. 


128  Instant  Keywords 


Shawn  K.  Smith 

Save  time  and  typing  effort  with  this 
short  utility  for  the  Commodore  128. 
Up  to  52  keywords  can  be  entered, 
each  an  easy-to-remember,  two-key 
combination. 

"Instant  Keywords"  can  drastically 
reduce  the  time  it  takes  to  type  in  a 
program.  This  utility  prints  a  BASIC 
7.0  keyword  when  the  Commodore 
or  SHIFT  key  is  pressed  in  conjunc- 
tion with  a  letter  key.  For  instance, 
pressing  the  SHIFT  and  L  keys  dis- 
plays the  keyword  LOOP,  A  total  of 
52  keywords  can  be  displayed  in 
this  fashion.  Refer  to  the  chart  for  a 
list  of  the  key  combinations.  Also, 
pressing  the  SHIFT  or  Commodore 
key  while  in  quote  mode  displays 
the  standard  graphics  characters 
rather  than  a  BASIC  keyword, 

Instant  Keywords  is  short  and 
easy  to  use.  Although  it  contains 
mostly  machine  language  (ML), 
you  don't  have  to  know  any  ML  to 
use  it.  In  fact,  you  can  just  type  it  in 
and  run  it  as  a  BASIC  program. 
First,  type  in  the  program  and  then 
save  a  copy.  When  you  run  it,  the 
BASIC  loader  stores  the  ML  in  an 
area  of  RAM  which  is  determined 
by  the  value  5  in  line  100  (changing 
the  value  of  S  will  relocate  the  utili- 
ty). Once  the  data  is  stored  in  RAM, 
the  utility  is  activated,  the  address 
to  deactivate/reactivate  it  is  dis- 
played, and  the  loader  is  erased 
from  memory.  Pressing  RUN/ 
STOP  and  RESTORE  is  another 
way  to  deactivate  the  program. 

Modifying  The  Program 

Readers  may  wish  to  rearrange  the 
utility  to  support  a  different  set  of 
keywords.  This  can  be  accom- 
plished with  minor  changes  to  the 
utility.  But  first,  a  quick  background 
about  keywords  is  in  order.  BASIC 
7.0  contains  130  plus  commands  or 
keywords.  Most  of  the  keywords 
(including  all  of  the  keywords  in 
the  64's  BASIC  2.0)  are  represented 
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by  one-byte  tokens.  For  instance, 
the  command  PRINT  is  stored  in 
the  computer  with  a  token  value  of 
S99  (153  decimal).  Because  the  128 
has  a  larger  vocabulary,  the  design- 
ers of  the  128  decided  to  use  two- 
byte  tokens  to  represent  some  of 
the  new  commands.  All  of  the  new 
two-byte  commands  use  $CE  or 
$FE  as  the  first  byte  of  the  token.  In- 
stant Keywords  will  allow  you  to 
use  any  keyword  except  those  that 
begin  with  $CE  as  the  first  token 
value.  (This  eliminates  the  use  of 
only  eight  keywords.) 

The  last  52  hexadecimal  values 
in  the  loader  (beginning  with  OB  in 
line  200)  are  the  token  values  of  the 
keywords  displayed  by  Instant  Key- 
words, The  first  26  hex  values  are 
for  the  SHIFT  key  (the  token  for 
SHIFT- A  is  the  first,  and  the  token 
for  SHIFT-Z  is  the  twenty-sixth). 
The  last  26  values  are  for  the  Com- 
modore key.  If  you  plan  to  add  to- 
kens for  any  two-byte  commands, 
leave  off  the  first  byte  ($FE)— the 
program  knows  that  it  is  a  two-byte 
command  and  will  adjust  itself  ac- 
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cordingly.  If  you're  unsure  of  the 
token  value  of  any  keyword,  type 
in  this  program: 

GA  10  Garo30 

EF    20    REM    **PIACE    KEYWORD   HERE 
** 

HS    30    BANK15tB=PEEK(45)+12+PEE 
K ( 46 ) *256 r PRINT "KEYWORD 
[ SPACE )VALUE(S)    »    '; 

BD    40    H=PEEK(B)iPRINTRIGHT?(HE 
X5tH),2);-    "j 

AE    50    IFH-2540RH-2a6THENB-B+li 
GOTO40 

In  line  20,  type  the  keyword 
for  which  you  want  to  find  the 
token  value.  Run  the  program  and 
it  will  display  the  token  value  for 
the  keyword  you've  inserted. 

See  program  listing  on  page  121.  01 
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Getting  your  computer 
to  do  a  lot  doesn't  have  to 
cost  a  lot.  Not  when  you 
have  ftrsonal  Choice 
Software.  It's  personal 
productivity  software 
that  takes  on  any  assign- 
ment.Yet,  it's  every  bit  as 
affordable  as  it  is  efficient. 
For  example,  if  you 
want  to  refinance  your 
home,  Planner's  Choice 
turns  your  home  computer 
into  a  spreadsheet.  Simply  type  in  the  numbers 
and  calculate  the  effects  of  different  intei^t  rates 
by  pressing  a  button. 
You  won't  have  to  take' 
out  a  second  mortgage 
for  the  privilege,  either. 
Because  Planner's  Choice 
is  priced  to  fit  any  budget  plan. 

Ifyou're  a  writer,  the 
value  ofWriter's  Choice  is 
clear  from  the  start.  It 
includes  featui^ 
that  some  more 
expensive  word 
processing 
tools  don't. 
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like  a  spelling  checker  and  help  screens.  So  your 
fingers  can  work  the  keyboard,  not  the  manual. 

Or,  you  may  wish  to  begin  with 
Filer's  Choice.  It's  a  great 
place  to  record,  store  and 
sort  information  in  just 
about  whatever  way  you 
please. 

What's  more,  if  you 
prefer  to  do  all  your  shop- 
ping at  once,you  can  own  ' 
The  Personal  Choice  Collec- 
tion for  a  lot  less  than  you'd 
normally  pay  for  a  single 
spreadsheet,  word  pro- 
cessing, or  filing  program 
with  similar  capabilities. 

They  also  work  very  well  together.  Which 
means  that  Personal  Choice  Software  is  the  per- 
fect choice.  Especially  when  you  want  hard 
working  software — that's  easy 
onyourpocketbook.  ^^^.,««»™««-«- 
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BASIC  Examiner 


Rick  Kephart 

If  you'd  like  to  know  how  your  Commodore  64  stores  a  BASIC 
program,  this  utility  laill  help.  It  operates  with  any  BASIC 
program  and  offers  a  complete  analysis  of  its  structure — exactly 
as  it's  seen  by  the  computer. 


What  happens  when  you  turn  on 
your  computer,  type  in  a  BASIC 
program,  and  run  it?  The  Commo- 
dore 64  instantaneously  performs  a 
large  humber  of  complex  tasks — so 
fast  that  you  probably  don't  realize 
that  your  BASIC  program  under- 
goes a  radical  transformation  after 
you  type  a  line  and  press  RETURN. 
This  article  and  the  accompanying 
program  demonstrate  just  what 
happens. 

Your  BASIC  program,  as  it's 
stored  and  run  by  your  computer, 
looks  quite  different  from  what  you 
mav  expect.  First,  anv  BASIC 
keywords  (like  FOR,  NEXT,  GOTO, 
and  so  on)  are  tokenized.  This 
means  that  any  word  in  BASIC'S 
vocabulary  is  converted  to  a  single 
number  as  soon  as  the  line  is  stored 
in  memory,  rather  than  as  the  word 
you  type  in  or  see  when  you  type 
LIST.  This  reduces  the  size  of  the 
program  in  memory  and  allows  the 
program  to  run  much  more  quickly. 

The  line  numbers  you  type  in 
are  changed  into  a  two-byte,  binary 
form.  For  example,  the  number  100 
is  converted  to  0  and  100  {0  X  256 
+  100  =  100),  and  the  number 
1000  is  stored  as  3  and  232  (3  X 
256  +  232  =  1000). 

As  each  program  line  is  placed 
into  memory,  a  0  is  appended  to  the 
line  to  identify  the  end  of  that  line. 
Three  O's  are  placed  at  the  end  of 
the  program  to  indicate  the  last  line. 
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Also  added  to  the  program  are 
line  links.  These  are  two-byte  num- 
bers that  point  to  the  memory  ad- 
dress where  the  next  line  begins. 
Everything  in  the  Commodore  64  is 
stored  at  a  particular  memory  loca- 
tion between  0  and  65535.  Normal- 
ly, a  BASIC  program  is  stored  in 
memory  (RAM — Random  Access 
Memory)  beginning  with  address 
2049.  The  available  RAM  goes  all 
the  way  up  to  address  40959.  The 
program  itself  shares  this  space  with 
all  of  its  variables,  arrays,  and  other 
odds  and  ends  it  requires  as  it  runs. 

Besides  the  items  just  dis- 
cussed— the  tokens,  the  tokenized 
line  numbers,  and  the  line  links — 
each  character  that  makes  up  the 
program  is  stored  as  an  ASCII  val- 
ue. For  example,  if  you  type  in  the 
number  3,  it's  stored  as  the  number 
51— PRINT  CHR$(51)  will  display 
a  3.  The  letter  A  is  stored  as  the 
number  65— PRINT  CHR${65)  will 
display  an  A.  (But  remember  that 
letters  that  make  up  BASIC 
keywords  are  tokenized  and  will 
not  appear  as  individual  charac- 
ters.) Anything  typed  within  quota- 
tion marks  is  also  stored  In  its 
ASCII  form,  even  if  it  is  a  keyword. 

For  Disk  And  Tape  Users 

"BASIC  Examiner,"  the  program 
accompanying  this  article,  demon- 
strates what  we've  discussed.  It 
works  with  any  BASIC  program. 


To  get  started,  type  in  the  pro- 
gram and  save  a  copy  to  disk  or 
tape.  Disk  users  must  also  type  in 
the  following  one-line  program  and 
save  it  as  a  separate  file,  (For  ex- 
ample, save  the  main  program  as 
"BASIC  EXAMINER"  and  the  one- 
line  program  as  "EXAMINER 
LOADER".) 

10  P0KE44,192 iPOKE56,20BiPO 
KE49152,aiL0AD"BASIC  EXA 
MINER", 8 

To  use  BASIC  Examiner,  load 
and  run  "EXAMINER  LOADER" 
from  disk.  It  will  then  automatically 
load  BASIC  Examiner.  The  loader 
program  moves  BASIC  Examiner  to 
another  area  in  memory  (address 
49152),  out  of  the  way  of 'the  BASIC 
program  which  it  will  analyze 
{stored  beginning  at  address  2049). 
This  method  allows  a  BASIC  pro- 
gram of  any  length  to  be  loaded 
into  its  normal  location  for  viewing 
without  disturbing  the  Examiner. 

If  you're  using  tape,  first  load 
the  program  you  wish  to  examine 
just  as  you  normally  would,  but  do 
not  run  it.  Then  type  the  following 
two  lines,  pressing  RETURN  after 
each: 

POKE  44,192:  POKE  56,208:  POKE 

49152,0:  NEW 
LOAD  "BASIC  EXAMINER",! 

When  the  program  prompts 
you  for  a  filename,  press  RETURN. 

Seeing  It  Work 

When  run,  Examiner  requests  a 
program  name.  If  you're  using  a 
disk  drive,  type  in  the  name  of  any 
BASIC  program  on  the  disk  in  the 
drive.  (You  may  wish  to  view  the 
Examiner  itself.  If  so,  type  BASIC 
EXAMINER.)  The  program  then 
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asks  for  a  line  number  at  which  to 
begin  dissecting  the  program.  Press 
RETURN  to  start  at  the  beginning 
of  the  program.  You  don't  have  to 
choose  a  line  number  in  the  pro- 
gram. The  Examiner  will  automati- 
cally jump  to  the  next  available  line 
if  the  line  number  you  enter  is  not 
in  the  program.  If  the  number  en- 
tered is  higher  than  the  highest  line 
number  in  the  program,  the  Exam- 
iner will  start  at  the  last  line,  indi- 
cate that  it  has  found  the  end  of  the 
program,  and  ask  for  another  line 
number.  {Whenever  the  end  of  a 
program  is  reached,  you're  asked 
for  a  line  number  to  restart  the  pro- 
cess.) As  noted,  pressing  RETURN 
starts  examining  at  the  beginning  of 
the  program. 

Every  memory  location  used  to 
store  the  program  is  displayed,  one 
by  one,  in  the  following  format; 

•  The  memory  location. 

•  The  number  stored  in  that 
memory  location,  displayed  in  both 
hexadecimal  and  decimal  form.  If 
the  number  represents  a  BASIC 
token  or  the  end  of  a  line,  it  is 
highlighted. 

•  If  the  number  is  not  a  BASIC 
token,  the  character-string  form  of 
the  ASCII  number  is  displayed. 

•  The  BASIC  token,  or  any  es- 
pecially significant  ASCII  value 
(one  that  clears  the  screen  or 
changes  a  screen  color,  for  ex- 
ample), is  printed.  Also,  if  a  number 
is  part  of  a  line  link  or  line  number, 
that  information  is  printed, 


You  may  slow  down  the  listing 
at  any  time  by  pressing  the  CTRL 
key.  the  listing  may  be  paused  by 
holding  down  SHIFT  or  SHIFT- 
LOCK.  If  you  wish  to  view  another 
part  of  the  program,  press  and  hold 
down  RUN/ STOP,  then  type  in  the 
new  line  number. 

The  top  line  of  the  screen  re- 
tains the  headings  regardless  of  the 
rest  of  the  screen's  scrolling  or 
clearing.  A  small  machine  language 
routine  changes  the  interrupts  to 
create  the  split  screen.  These  inter- 
rupts are  necessary  for  disk  opera- 
tions, and  therefore  the  disk  drive 
cannot  be  used  ivhile  the  split- 
screen  is  in  operation.  The  RUN/ 
STOP  key  is  trapped  in  order  to 
prevent  any  attempt  to  use  the  disk 
drive  while  the  split  screen  is  being 
displayed.  Use  the  RUN/STOP- 
RESTORE  combination  to  break 
out  of  the  program.  This,  in  turn, 
will  restore  the  normal  interrupt 
and  make  disk  operations  safe.  //  a 
SYNTAX  ERROR  should  stop  the 
program  while  the  headings  are  dis- 
played across  the  top  of  the  screen,  do 
not  attempt  any  disk  operations  until 
that  line  has  been  removed  by  press- 
ing RUN /STOP-RESTORE. 

BASIC  Examiner  is  written  in 
BASIC,  but  includes  a  few  machine 
language  subroutines.  Machine 
language  is  used  to  create  the  split 
screen  and  also,  in  the  interest  of 
space  and  time,  to  print  out  the 
BASIC  tokens  as  keywords  and  to 
search  for  the  location  of  the  begin- 
ning line  number  requested. 
See  program  listing  on  page  113.    sv 


Program  Variables 


A; 

B: 

D: 

F: 

I  and  J: 

M; 

Q: 
S 
V: 
X 

Y: 

V(0)  and 

V(l): 

D$: 

F$; 

II; 

S$: 

Q$: 

S$(): 

FNC( ): 

FNH( )  and 

FNL( ); 


value  of  the  Accumulator  for  the  machine  language  subroutines 

flag  to  indicate  if  the  value  is  a  BASIC  token 

used  by  the  functions  for  decimal/binary/hexadecimal  conversions 

length  of  the  filename  being  loaded  from  the  program 

vised  in  loops  and  to  read  DATA 

memory  location  currently  being  examined 

flag  to  indicate  whether  quote  mode  is  on  or  off 

starling  line  number 

value  stored  in  that  memory  location 

X-Regis(er  for  machine  language  subroutines 

Y-Register  for  machine  language  subroutines 

two  bytes  of  the  line  number  or  line  link 

character-string  expression  for  DELete 

filename  to  be  loaded 

string  containing  the  introductory  message 

string  form  of  the  starting  line  number 

character-string  expression  for  quotation  marks 

string  array  containing  miscellaneous  messages 

function  to  convert  a  decimal  number  0-15  to  a  hexadecimal  digit  0-F 

functions  to  convert  a  decimal  number  into  high-byte/low-byte  binarj'  form 
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Your  computer  can  talk  in  your  own  voice.  Not 

a  synthesizer  but  a  true  digitizer  that  records  your  natural 
voice  quality— and  in  any  language  or  accent.  Words  and 
phrases  can  be  expanded  wittiout  limit  from  disk.  Speech 
Editor  program  alters  or  improves  sounds. 

And  it  wiii  understand  what  you  say.  A  real  word 
recognizer  for  groups  of  32  words  or  phrases  with  unlim- 
ited expansion  from  disk  memory.  Speech  playback  and 
word  recognition  can  work  together.  Have  a  Iwo  way  con- 
versation witti  your  computer! 

Easy  for  the  beginning  programmer  with  new 
BASIC  commands.  Machine  language  programs  and 
memory  locations  for  the  more  experienced  software 
author. 

Exciting  Music  Bonus  lets  you  hum  or  whistle  to 
write  and  perform.  Notes  literally  scroll  by  as  you  humi 
Your  composition  can  be  edited,  saved,  and  printed  out. 
You  don't  have  to  know  one  note  from  another  in  order  to 
write  and  compose! 

Based  upon  new  technologies  invented  by  COVOX.  One  low  price  buys  you  the  complele 
tyiteiTi  Includes  a  ho  si  of  sample  programs!  In  addition,  you  will  receive  periodic 
intoimation  about  speech  lectinology,  applications,  new  products,  up-dales,  and  user 
cpmnbulions  You  will  never  find  a  bMer  value  lor  your  computer. 

ONLY   $89.95  includes  all  hardware  and  sottwars. 
A^railable  Irom  your  dealer  or  by  mail  When  ordering  by  mail  add  $4.00  shipping 
and  handling  (SlO.OO  toreign.  $6.(X)  Canada). 

The  Vo)c«  Mailer  It  available  lor  th«  Commodore  64, 12B,  Apple  lie,  lie,  \\*,  and 
Atari  SOO,  SOOXI.,  130XE.  Specify  model  when  ordering.  Apple  11+  (wtth  e4K} 
ownera  mutt  have  joystick  adapter.  Available  Ironi  Covok  at  only  $9,95. 

Apple  lie  and  11-+  awnen:  Enhance  speech  quality  and  music  capabilities  with 
opiional  Sound  Masler  hardware  card.  Installs  in  slot  A  or  5.  Available  separately 
(or  $39.95  wilh  demo  software,  o;  order  with  Voice  Master  tor  only  $1 19.95  (saves 
$10  when  ordered  togeiherj. 

DEMO  SPEECH  DISK  AVAIUBLE  Newl  An  introduction  to 
Covox  speech.  The  S5  disit  gives  several  general  vocabularies  that  you 

can  use  in  any  ot  your  own  programs.  Sample  programs  include  a  talliing 
keyboard,  calculator,  clock,  and  more.  English,  French  and  Gerrran 
seleclions.  Samples  of  level  l  and  2  speech  editing,  23  page  tjooklel 
included.  Price  is  55  including  postage  (S/  outside  North  Amerca). 
Check,  rroney  order,  or  cash  only,  SPECIFY  COMPUTER  BRAND. 

For  telephone  demo,  adililional  Inlormabon,  or  prompt  service  for  credit  card  orders 

(eicepl  $5  talking  disk). 
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.TALKING  ' 
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CALL  (503)  342-1 271H 


Ctll  or  wrlt«  today  for  complete  product  Informttlon. 


CXWXiNC.         («>3)3«.1271 

675-D  Conger  Street,  Eugene,  OR  97402 

Tolos  706017  (AV  ALABM  UD) 


C.ltoh'sRitemanC  + 
is  Commodore's  First  Mate. 

If  you've  been  looking  for  a  quality  printer  for 
your  Commodore®  one  that's  small  enough  to 
fit  in  a  briefcase  or  on  the  corner  of  your  desk, 
sturdy  enough  to  take  day-in,  day-out  printing 
without  a  whimper,  and  inexpensive  enough  to 
save  your  wallet  from  that  empty  feeling,  look 
no  further. 

C,  Itoh's  Riteman  C  +  gives  you  more  printer 
for  the  money 

For  starters,  the  C  +  gives  you  easy-to-read 
print  with  full  descenders.  In  bold,  italic,  under- 
line, subscript,  superscript  and  more.  At  up  to 
44  lines  per  minute.  And  one  button  shifts  you 
from  draft  to  crisp,  readable  Near  Letter 
Quality 

What's  more,  the  Riteman  C  +  features  an 
exclusive  front  paper  feed  design  that  makes 
loading  paper  rea//y  easy  for  the  first  time. 
According  to  PC  Magazine,  which  awarded  the 
printer  its  coveted  Editor's  Choice,  "The  most 
unique  aspect  of  the  [Riteman  C  -t-  ]  is  its  paper 
feed  and  platen  system.  The  paper  never  jams, 
alignment  is  easy  and  the  impression  is  good. 
In  addition  [it]  supports  a  high-resolution 
graphics  mode  like  that  of  the  IBM®  and  Epson 
FX*  series  printers!' 

Like  all  printers  in  the  C.  Itch  Riteman  line-up, 
the  C-t-  is  quality  built  and  backed  by  a  full 
one-year  warranty 

Want  a  great  little  First  Mate  for  your  Com- 
modore? Get  yourself  a  Riteman  by  C.  Itoh.  For 
the  name  of  the  dealer  nearest  you,  call  C.  Itoh 
today  at  (800)  423-0300. 

CJTCPH 

C.  Itoh  Digital  Products,  Inc. 

19750  S.  Vermont  Avenue  ■  Suite  220'  Torrance,  CA  90502 
Telephone:  (213)  327-21 10  or  (800)  423-0300 


Mastering  128  Sound 

And  Music 

Part  2 


D,  C,  Holmes 


Translating  a  melody  from  sheet  musk  is  easy  with  the  128's 
PLAY  statement.  This  rnonth  the  author  describes  and  illus- 
trates how  this  can  be  done  with  one-,  two-,  or  three-voice 
compositions,  and  includes  a  Bach  minuet. 


Last  month  we  discussed  how  the 
128  has  streamlined  the  music- 
programming  process  with  the 
sound  and  music  statements  of 
BASIC  7,0.  The  key  to  this  instant 
virtuosity  is  the  PLAY  statement. 
This  month  we'll  see  how  we  can 
translate  sheet  music  into  BASIC 
program  lines  using  the  PLAY 
statement. 

The  format  for  the  PLAY  state- 
ment is  PLAY  "V»,  Tn,  On,  U«,  Xn, 
elements,  notes".  The  capital  letters 
represent  characters  you  type;  for 
the  lowercase  letters,  substitute  one 
of  numbers  or  characters  from  the 
list  below.  Note  that  if  you  omit  one 
of  the  control  characters,  the  128 
uses  the  default  value. 

Vm  -  Voice  {H-1-3,  de/ault  n-  1) 
Tn  "■  Tonal  envelope  (n"'0-9,  default 

On  =  Octave  (n-0-6,  default  »-4) 
Un  =  Volume  (fi-0-6,  default  n-9) 
Xn   =  Filter  («  =  1  for  on,  n  ~  0  for  o/f; 

default  )i-0) 
Notes;  C,D,E,F,G,A,B 
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Elements:   # — sharp  (  |t  ) 
$— flat(    1,  ) 
W — whole  note  (  o ) 
H— half  note  (  J  ) 
Q — quarter  note  (  J  ) 
I — eighth  note  (  J^  ) 
S — sixteenth  note  (  ^) 
. — dotted  note 
R— rest 
M — wait  for  end  of  measure 


For  example,  to  play  the  first 
five  notes  of  a  C-major  scale  with 
voice  2  and  volume  6,  you  would 
use  PLAY  "V2  U6  CDEFG"  or  you 
could  use  a  string  variable:  A$  = 
"V2  U6  CDEFG":  PLAY  A$  (the 
spaces  are  optional,  but  they  make 
the  string  a  little  more  readable). 

The  SID  chip  is  capable  of  pro- 
ducing three  independent  voices 
(sounds)  simultaneously.  When  the 
control  character  Vn  appears  in  a 
character  string  used  in  a  PLAY 
statement,  it  specifies  which  one  of 
the  three  voices  is  to  be  pro- 
grammed by  the  characters  which 
follow.  The  characters  apply  to  that 


voice  until  another  Vn  control  char- 
acter is  found  in  the  string.  If  no 
voice  is  specified,  the  default  of  VI 
(voice  #1)  is  assumed. 

Tonal  Envelope 

The  tonal  quality  of  each  of  the 
voices  used  can  be  selected  from 
one  of  ten  envelopes.  One  of  the 
128's  preset  envelopes  can  be  used 
(as  we  discussed  last  month),  or 
you  can  create  your  own  custom- 
ized tonal  envelope  using  the  EN- 
VELOPE and  FILTER  statements 
(we'll  devote  next  month's  install- 
ment to  this).  The  control  character 
Th  specifies  the  envelope  for  the 
voice  whose  control  character  most 
recently  preceded  it.  The  SID  will 
continue  to  be  tuned  to  this  enve- 
lope for  this  voice  until  this  V«  im- 
mediately preceeds  another  Tn. 

For  example,  take  a  look  at  line 
70  of  this  month's  program, 
"Minuet": 
70  PLAY  "VI  77  V2  TO" 

The  SID  is  set  to  play  voice  1 
(VI)  in  envelope  7  (T7) — a  piano 
sound — and  voice  2  (V2)  in  enve- 
lope 0  (TO) — an  organlike  tone. 

If  no  envelope  is  specified  for  a 
voice,  that  voice  will  use  the  default 
envelope  of  0. 


The  semantics  of  the  Tn  con- 
trol character  are  somewhat  differ- 
ent from  the  other  control 
characters  in  the  PLAY  string. 
Whereas  Th  always  refers  to  only 
the  Vji  which  most  recently  preced- 
ed it,  the  other  control  characters 
(On,  Vn,  Xn)  refer  to  the  notes 
which  follow,  regardless  of  which 
voice  is  programmed  to  play  them. 

Octave 

Notes  may  be  programmed  in  a  six- 
octave  range,  corresponding  rough- 
ly to  the  middle  72  keys  on  the 
piano.  The  control  character  On  in  a 
PLAY-statement  character  string 
dictates  the  octave  range  for  all 
notes  which  follow,  until  another 
On  control  character  is  encoun- 
tered. If  no  octave  is  specified,  the 
default  of  04  is  assumed. 

Volume 

Dynamic  level  (volume)  may  be 
controlled  by  using  the  character 
Uh  in  a  PLAY  string.  The  parameter 
tt  may  range  from  0  (no  volume)  to 
9  (maximum  volume),  and  it  ap- 
plies to  all  notes  which  follow  in  all 
voices  until  another  Uh  character 
appears.  You  can't  set  individual 
volumes  for  the  three  voices,  al- 
though changing  the  sustain  values 
(with  ENVELOPE)  can  make  some 
sounds  louder  or  softer  than  others. 
If  U?i  does  not  appear  in  a  program, 
the  default  value  of  U8  is  used.  Vol- 
ume may  also  be  specified  using  the 
VOL  statement.  The  format  is  VOL 
d  where  rf  is  a  value  from  0  (off)  to 
15  (maximum  volume). 

Notice  that  the  range  of  vol- 
ume settings,  normally  0-15  when 
controlling  volume  with  the  VOL 
statement  or  with  POKEs,  is  com- 
pressed in  the  Un  control  character 
to  0-9,  Apparently  the  program- 
mers who  wrote  the  PLAY  routine 
didn't  want  to  have  to  deal  with 
two-digit  parameter  settings  (all  the 
other  PLAY  control  characters  take 
only  single-digit  parameters),  UO 
corresponds  to  VOL  0,  while  U9 
corresponds  to  VOL  15,  Other  vol- 
ume settings  are  distributed  rough- 
ly evenly  between.  For  example,  U4 
corresponds  to  medium  volume 
(the  equivalent  of  VOL  7).  The  U;i 
control  character  in  a  PLAY  string 
allows  more  precise  volume  control 
than  the  VOL  statement,  but  there 
are  situations  when  it  is  more  desir- 
able to  have  volume  control  outside 


c~  "Wc  shall  create  a  compater 
?    that  will  be  a  landmark  in  the 
history  of  computers." 


ATARI  CORP 


> 


t>>- 


Recently,  a  writer  compared 
the  revoiutionary  1040ST"' 
to  Henry  Ford's  Model  T"" 

You  may  be  surprised  to 
leam  that  we  were  very 
complimented. 

The  truth  is  that  both  the 
ST'"  and  the  Model  T  were 
designed  to  be  machines  of 
great  power  and  usefulness 
at  a  price  that  was  afTordable 
to  everybody. 

The  only  difference  is  that 
the  16-bit  1040ST  uses  the 
most  advanced  technology 
in  the  wodd.  And  the  result 
b  a  computer  that  has  1024 
Kbytes  of  memory  for  the 
amazingly  affordable  price 


of  $999.  That's  actually  less 
than  $  1  per  Kilobyte. 

We    think    Henry    Ford 
would  be  very  proud. 


The  ATARI  1040ST  is  at 
your  computer  retailer  now. 


;kATARr 


©  19B6.  Atari  Coip 

ATARI.  ICMOST.  and  ST  art  TMi  or  «g  TM  i  at  Alart  Co[p 

Modd  T  ts  a  TM  of  Ford  Motor  Company 
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of  a  character  string,  using  the  VOL 
statement. 

Filter 

The  Xn  control  character  allows  ad- 
ditional creative  control  over  the 
tonal  quality  of  the  128's  sound,  XI 
turns  on  the  filter  for  a  given  voice 
and  XO  turns  it  off.  Within  a  compo- 
sition, you  may  use  the  filter  on  one 
or  more  voices.  The  SID  chip  has 
only  one  filter,  however,  and  it  ap- 
plies to  all  filtered  voices  at  any  one 
time. 

Notes  And  Elements 

To  sound  a  note,  place  the  letter  of 
the  note  you  want  to  play  within 
the  PLAY  character  string.  Sharps 
and  flats  may  be  played  by  includ- 
ing the  #  (sharp)  or  $  (flat)  element 
prior  to  the  letter  of  the  note.  Oc- 
taves start  at  C  and  end  at  B,  with 
middle  C  being  04  C, 

The  length  of  time  the  note  is 
to  be  held  is  specified  by  preceding 
it  with  one  of  the  duration  elements 
(W,H,Q,I,S),  When  a  dot  (.)  pre- 
cedes a  duration  element,  it  in- 
creases the  duration  value  of  that 
element  by  half.  For  example,  in 


m 


7**- 


«^^ 


06 
05 

04 

03 
02 
01 


common  time  (4:4),  the  elements 
have  these  values: 


s 

(sixteenth  note) 

1/4  beat 

I 

(eighth  note) 

1/2  beat 

1 

(dotted  eighth  note) 

3/4  beat 

Q 

(quarter  note) 

1  beat 

Q 

(dotted  quarter  note) 

1-1/2  beats 

H 

(half  note) 

2  beats 

H 

(dotted  half  note) 

3  beats 

W 

{whole  note) 

4  beats 

w 

(dotted  whole  note) 

6  beats 

A  rest  can  be  included  in  the 
PLAY  character  string  by  following 
a  duration  element  with  the  R  ele- 
ment (QR  programs  a  quarter  rest, 
SR  a  sixteenth  rest,  and  so  on). 
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The  M  element  in  a  PLAY 
character  string  instructs  the  com- 
puter to  wait  for  all  voices  currently 
playing  to  end  the  current  measure. 

With  all  of  this  in  mind,  we're 
now  ready  to  begin  writing  music  to 
PLAY  on  the  Commodore  128.  Let's 
start  with  the  first  measure  in  voice 
1  of  Bach's  G  Major  Minuet.  The 
first  note  is  a  quarter  note  D  in  oc- 
tave 5  (05QD).  This  is  follou'ed  by 
eighth  notes  G,  A,  and  B  in  octave  4 
(04IGIAIB)  and  eighth  note  C  in 
octave  5  (05IC),  To  play  only  the 
first  measure  of  voice  1,  type: 
FLAY  "VI  OS  QD  04  IG  lA  IB  05  IC " 

Synchronizing  voice  2  with 
voice  1  is  a  little  trickier,  though. 
Voice  2  begins  with  a  half  note  G  in 
octave  3  followed  by  a  quarter  note 
A  in  the  same  octave  (03HGQA). 
We  want  to  program  these  notes  in 
such  a  way  that  the  half  note  G  be- 
gins at  the  same  moment  as  the 
quarter  note  D  in  voice  1,  and  the 
quarter  note  A  is  synchronized  with 
the  eighth  note  B  in  voice  1. 

In  order  to  understand  the  co- 
ordination of  voices,  let's  consider 
the  logical  way  the  computer  reads 
and  plays  the  notes  in  a  PLAY  char- 


acter string.  When  the  128  reads  a 
note,  it  follows  these  two  rules  in 
determining  when  to  start  playing 
that  note: 

1.  If  the  voice  specified  for  this 
note  is  currently  playing  another 
note,  the  new  note  will  begin  after 
the  old  note  has  been  played  for  the 
full  duration  specified.  If  this  voice 
is  not  currently  playing,  the  note 
begins  immediately.  (Remember  that 
the  voice  is  specified  by  the  last  V?i 
character  to  precede  a  note  in  a 
PLAY  string.) 

2.  The  computer  will  not  pro- 
ceed to  the  next  note  in  a  string  un- 
til the  note  just  read  has  begun  to  be 
sounded  (regardless  of  whether  the 
notes  are  specified  for  the  same,  or 
different,  voices). 

So,  we  list  the  notes  in  the  fol- 
lowing order  to  play  both  voices  in 
sync: 

V203HG  VIOSQD  04IG  I A  IB  V203QA 

V105IC 

This  measure  is  programmed 
by  the  character  string  A$  in  line  90 
of  the  program  "Minuet."  I've 
found  that  the  practice  of  assigning 
a  name  to  a  string  in  one  line,  and 
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The  real  genius  of  the 
ATARI  ICMOST-  is  that  the 
level  of  performance  yo" 
want  is  already  built  in. 

Our  competitors,  how- 
ever, think  they  can  sell  you 
a  computer  with  a  puny 
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then  PLAYing  that  string  in  another 
line,  facilitates  organization  and  de- 
bugging of  my  musical  programs. 

The  notes  of  the  second  mea- 
sure are  listed  in  the  same  manner 
to  synchronize  their  playing: 
V105QD  V203.HB  V104IG  IR  IG  IR 

This  string  is  named  B$,  the 
third  measure  C$,  and  so  on. 

Note  that  this  melody  was 
written  in  the  key  of  G  Major,  and 
that  there  is  one  sharp  (F#)  in  the 
key  signature.  The  128  doesn't 
know  what  key  it's  playing  in,  so 
any  sharp  or  flat  notes  must  be  pre- 
ceded by  a  #  (sharp)  or  $  (flat)  in  the 
PLAY  character  string. 

One  more  important  note  about 
synchronization:  Tht  Commodore 
128  System  Guide  offers  this  advice 
(page  156)  on  synchronizing  notes 
of  different  durations:  "As  a  rule, 
always  start  with  the  note  with  the 
longer  duration."  This  is  a  rule  with 
which  I  disagree.  If  we  followed 
this  rule,  ^ve  would  come  up  with 
the  following  PLAY  strings  for  the 
first  six  measures  of  "Minuet": 

A$  =  "V203HG  VIOSQD  04IG  lA 

V203QA  V104IB  05IC" 
B$  =  "V203.HB  VIOSQD  04IG  IR  IG  IR" 
C$  =  "V204.HC  VIOSQE  IC  ID  IE  I#F" 
DS  =  "V203.HB  V105QG  04IG  IR  IG 

IR" 
E$  =  "V203,HA  V105QC  ID  IC  04IB  lA" 
F$""V203.HG  V104QB  OSIC  04IB  lA 

IG" 

If  you  type  these  in  and  PLAY 
them,  you'll  find  that  the  voices 
gradually  lose  their  synchroniza- 
tion. By  the  end  of  the  fifth  measure, 
voice  2  is  an  eighth  note  ahead  of 
voice  1.  The  explanation  for  this  is 
fairly  simple:  There  is  a  very  small, 
but  definite,  period  of  time  required 
for  the  computer  to  read  and  process 
each  note.  While  a  whole  note 
should  play  for  exactly  the  same  du- 
ration as  two  half  notes,  the  two  half 
notes  will  take  slightly  longer  to 
play  on  the  128  than  the  whole  note 
because  there  are  two  notes  to  read 
and  process  instead  of  one.  Four 
quarter  notes,  then,  take  longer  to 
play  than  two  half  notes;  eight 
eighth  notes  longer  yet;  and  sixteen 
sixteenth  notes  even  longer. 

To  overcome  this  inherent 
problem  with  the  PLAY  statement, 
I  have  my  own  rule  for  synchroni- 
zation. To  synchronize  two  or  three 
notes  to  start  playing  at  the  same 
time,  the  notes  should  be  listed  in 
the  following  order  in  the  PLAY 
character  string: 


1.  List  first  the  note  played  by 
the  voice  which  is  the  last  to  stop 
playing  prior  to  the  point  of  syn- 
chronization. If  more  than  one 
voice  is  currently  playing,  this  voice 
will  be  the  one  which  was  last 
named  in  a  PLAY  character  string. 

2,  List  second  the  note  played 
by  the  voice  which  is  next  to  last  to 
stop  playing  prior  to  the  point  of 
synchronization. 

You  can  see  how  I've  followed 
this  rule  in  lines  100-160  in  Minuet, 
Strings  B$,  C$,  D$,  E$,  and  F$  all 
begin  with  voice  1  since  voice  1  was 
playing  the  last  note  specified  in 
each  preceding  string. 

Once  these  few  concepts  are 
understood,  the  listing  of  character 
strings  for  the  rest  of  the  piece  is 
fairly  straightforward.  Although 
Minuet  uses  only  two  voices,  the 
principles  of  Usting  and  synchroni- 
zation are  the  same  for  musical  ar- 
rangements using  all  three  voices. 
Next  month,  we'll  explore  the  EN- 
VELOPE statement  and  its  parame- 
ters in  more  detail.  We'll  see  how  to 
use  this  statement  for  creative  con- 
trol of  the  SlD's  tonal  quality. 
See  program  listing  on  page  U5.    ffl 
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livers one  Megabyte  of 
memory  for  you  to  work 
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times  more  than  our  com- 
petitors deliver. 
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POWER  SUPPLY  (C-64)   29.95 

1541  (Migrment) 35.00 

C-64  (Repair) 44,95 

C-128  (Repair) 95.00 

1541  (Repair  &  Alignment)   75.00 

1571  (Alignment)  40.00 

1571  (Repair  &  Align) 135.00 

POWER  SUPPLY  (C-128)   99,95 

PARTS  C-64  &  C-128 CALL 

PARTS  AND  DIAGNOSTICS  INCLUDED 

(FREE  Return  Freight  in  the  USA. 

APO-FPO,C3POadd$10) 

TO  SAVE  C.O.D.  CHARGES  - 
SEND  UNIT  &  POWER  SUPPLY 

WITH  CHECK  OR  M,0. 

(916)  364-5134 

Second  Source  Engineering 

2664-B  Mercantile  Drive  ^^a*^ 

Rancho  Cordova,  ^^^■Yo 

CA  95670  if  f^E  )l 


BACKUP  PROTECTED 
SOFTWARE  FAST. 

From  the  team  who  brought  you 
COPY  II  PLUS  (Apple),  Copy  II  PC 
(IBM)  and  COPY  II  MAC  (Macin- 
tosh) comes  a  revolutionary  new 
copy  program  for  the  Commodore 
64  and  128  computers. 

•  Copies  many  protected 
programs — automatically.  (We 
update  Copy  II 64/128  regularly  to 
handle  new  protections;  you  as  a 
registered  owner  may  update  at 
any  time  for  $15  plus  $3  s/h.) 

•  Copies  even  protected  disks  in 
under  2  minutes  (single  drive). 

•  Copies  even  protected  disks  in 
under  1  minute  (dual  drive), 

•  Maximum  of  four  disk  swaps  on 
a  single  drive. 


•  Includes  fast  loader,  12-second 
format. 

Requires  a  Commodore  64  or  128 
computer  with  one  or  two  1541  or 
1571  drives. 

Call  503/244-5782,  M-F,  8-5 
(West  Coast  time)  with  your  3S 
in  hand-  Or  send  a  check 
for  $39.95  U.S.  plus  $3  s/h,  $8 
overseas. 

$39.95 

Central  Point  Software,  Inc. 
9700  S.W.  Capitol  Hwy.  #100 
Portland,  OR  97219 

CentmlFbrnt 


Soft' 

■Jim 


wmie 


Backup  utifittes  also  avaiiabte  for  the  IBM,  Apple  U,  Macintosh  and  Atari  ST. 

This  praatjci  is  prrjviOed  for  ihepi/fpose^enabfiTtg  you  to  make  archival  copiBS  only. 
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64  Multitasker 


Richard  F.  and  Sally  J.  Daley 

Mamj  powerful  computers — such  as  the  Amiga — have  an  ad- 
vantage over  the  Commodore  64:  They're  capable  of  multitask- 
ing, running  two  or  more  programs  at  the  same  time.  Here's  a 
way  to  give  your  64  the  same  capability. 


The  April  1985  issue  of  the  GAZETTE 
included  a  program  which  parti- 
tioned the  memory  of  the  Commo- 
dore 64  into  three  individual  12K 
blocks.  "Triple  64"  allowed  you  to 
treat  each  block  of  memory  as  an 
independent  computer.  Each  block 
could  contain  an  independent  pro- 
gram with  its  own  variables.  Now, 
"64  Multitasker"  takes  this  idea  one 
step  further  and  lets  you  run  two 
programs  simultaneously. 

Installing  The  Program 

Since  64  Multitasker  is  written  en- 
tirely in  machine  language,  it  must 
be  entered  using  the  "MLX"  ma- 
chine language  entrj'  program  found 
elsewhere  in  this  issue.  Be  sure  you 
read  the  instructions  for  using  MLX 
before  you  begin  entering  the  data 
for  Multitasker.  When  you  run  MLX, 
you'll  be  asked  for  the  starting  and 
ending  addresses  for  the  data  you'll 
be  entering.  The  correct  values  for 
Multitasker  are  as  follows: 

Starting  address:     COOO 
Ending  address:      C30F 

When  you've  finished  entering  all 
the  data,  be  sure  to  save  a  copy 
before  leaving  MLX. 

To  use  Multitasker,  load  the 
program  with  a  statement  of  the 
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form  LOAD  "MULT1TASKER",8,1. 
(Substitute  the  name  you  used 
when  you  saved  the  program.  Tape 
users  should  substitute  ,1,1  for  the 
,8,1.)  Activate  64  Multitasker  by 
typing  SYS  49152.  After  a  brief  de- 
lay, the  computer  will  respond  with 
a  READY  prompt.  Now  press  the  fl 
function  key.  You  won't  see  any- 
thing happen  yet  (except  possibly  a 
blink  of  the  cursor).  Now  type  SYS 
49155  and  press  RETURN.  This 
time  the  screen  will  clear  and  the 
message  MULTITASKER  EN- 
ABLED will  appear  on  the  second 
line  of  the  screen. 

The  memory  is  now  configured 
into  two  separate  and  independent 
blocks — effectively  two  comput- 
ers— ready  for  your  use.  At  this 
point,  you're  in  block  2.  To  confirm 
this,  press  i7.  This  key  tells  you 
which  of  the  two  blocks  of  memory 
is  currently  selected. 

Blocks  1  and  2  each  have  17917 
bytes  of  memory  available — you 
can  check  this  by  typing  PRINT 
FRE(O),  Now  press  f3,  and  you'll  in- 
stantly switch  to  block  1.  (This  was 
the  block  you  were  in  before  the  last 
SYS  command.)  Pressing  f3  switch- 
es you  from  one  block  to  the  other. 

Do  uot,  utTcier  any  circum- 
stances, use  the  RUN/STOP  and  RE- 


STORE sequence  xvhile  using  64 
Multitasker.  It  could  cause  the  com- 
puter to  lock  up. 

A  Simple  Test 

If  you've  followed  the  procedure 
described  above,  you're  now  in 
block  1.  If  you're  in  block  2,  press  f3 
to  go  back  to  block  1.  If  you're  not 
sure  which  block  you're  in,  press  f7 
to  find  out.  Once  in  block  1,  type  in 
the  following  program: 

100  FOR  1  =  0  10  10000 
110  PRINT  I 
120  NEXT  I 

When  you're  finished,  press  f3 
to  switch  to  block  2  and  type  in  this 
program: 

100  FOR  1  =  10000  TO  0  STEP  -1 
110  PRINT  ,1 

120  NEXT  I 

You  can  see  that  both  pro- 
grams are  in  memory  at  once  by 
pressing  f3  to  switch  between 
memory  blocks  and  then  typing 
LIST  in  each  block. 

Now  go  to  block  1.  Type  RUN 
and  press  RETURN.  You'll  see  a 
column  of  numbers  at  the  left  side 
of  the  screen  counting  up  from 
zero.  Watch  it  for  a  few  seconds; 
then  press  f3  to  get  to  block  2.  Type 
RUN  and  press  RETURN.  You'll 
see  a  column  of  numbers  counting 
down  from  10,000.  Because  of  the 
comma  in  the  PRINT  statement,  the 
column  is  about  one-fourth  the  way 
across  the  screen.  This  lets  you  easi- 
ly differentiate  between  the  two 


blocks.  Watch  the  programs  run  for 
a  few  seconds. 

Press  f3.  You'll  again  see  the 
program  in  block  1  running.  Al- 
though pressing  f3  allows  you  to 
switch  between  viewing  the  two 
programs  running,  the  64  still  ish't 
really  multitasking — if  you  watch 
carefully  as  you  switch  between  the 
blocks,  you  can  see  that  each  pro- 
gram runs  only  while  you  view  it. 
However,  the  more  quickly  you 
press  f3,  the  closer  you  come  to  true 
multitasking. 

Even  Closer 

You  don't  have  to  keep  pressing  f3 
to  make  your  64  a  multitasking 
computer.  Pressing  f5  makes  the 
computer  quickly  swap  tasks  back 
and  forth  by  itself.  You  may  notice 
that  the  counting  slows  down  to 
about  half  its  previous  speed.  Your 
Commodore  64  is  now  running  two 
programs,  even  though  you  can  see 
only  one  screen  at  a  time.  You  can 
check  this  by  pressing  f3  to  swap 
screens. 

The  f5  key  starts  and  stops  the 
automatic  functioning  of  the  two 
blocks  of  memory  as  two  indepen- 
dent computers.  When  you  start 
multitasking,  the  program  automat- 
ically switches  between  the  two 
blocks,  running  both  programs  si- 
multaneously. This  switching  oc- 
curs every  three  system  interrupts, 
or  20  times  per  second. 

The  accompanying  table  is  a 
guide  for  using  the  function  keys.  It 
also  includes  a  number  which  can 
be  POKEd  into  location  725  to  sim- 
ulate  the  pressing  of  a  function  key. 
You'll  find  this  useful  if  you  write 
programs  to  run  under  64  Multi- 
tasker. 

Applications 

You  may  already  have  some  ideas 
for  using  the  64  Multitasker.  If  not, 
here  are  a  few  suggestions  to  get 
you  started. 

Background  processing  is  an 
exciting  possibility.  For  example,  if 
you  have  a  long  sort  to  run,  set  it  up 
and  run  the  sort  in  one  block;  then 
swap  blocks  and  do  something  else 
in  the  other  block.  You  could  write 
or  edit  a  program,  play  a  game,  list 
a  program  to  the  printer,  or  look  at  a 
disk  file. 

How  about  creating  a  new 
form  of  game?  You  and  a  friend 


Function  Key 
fl 

(3 

(5 
(7 


POKE       Action 


Saves  the  contents  of  memory  locations  0-1023  (needed 

only  during  installation) 

Switches  between  blocks  in  single  process  mode  and 

between  screens  in  multitasking  mode 

Toggles  the  multita.^king  mode  on  and  off 

Tells  yoii  which  block  is  currently  in  use 


could  design  competitive  items, 
such  as  spaceaaft;  then,  using  multi- 
tasking mode  and  sprites,  you 
could  let  the  two  programs  battle  it 
out.  The  winner  could  be  the  pro- 
gram which  destroys  the  creation  of 
the  other.  Many  variations  on  this 
theme  are  possible. 

There  are  numerous  possibili- 
ties for  switching  blocks  under  pro- 
gram control  (remember,  POKE 
725,X — see  the  table).  This  can  get 
compUcated,  but  you  could  have  a 
program  in  block  1  which  would 
call  a  subroutine  from  block  2.  The 
advantages  are  that  you  wouldn't 
have  to  worry  about  screen  setup, 
variables,  line  numbers,  or  any  of  a 
number  of  other  possible  conflicts. 
Each  block  has  its  own  screen,  vari- 
ables, and  operating  system  memo- 
ry from  0  to  1023. 

Limitations 

Unfortunately,  64  Multitasker  does 
have  some  limitations.  There  are 
several  items  that  are  not  separate 
for  each  block  of  memory.  Most  sig- 
nificant of  these  are  the  color  mem- 
ory and  the  I/O  block.  Also,  if  you 
set  up  a  video  effect,  it  affects  both 
blocks.  This  is  useful,  however,  in 
that  sprites  could  be  controlled 
from  both  blocks  on  one  screen — 
an  advantage  for  the  two-program- 
game  idea  discussed  above.  Other 
items  such  as  high-resolution 
graphics,  programmable  characters, 
and  sound  effects  are  also  common 
to  both  blocks. 

Another  problem  is  the  physi- 
cal limitation  of  having  only  one 
screen,  keyboard,  serial  port,  and  so 
on.  If  a  program  requires  keyboard 
input  as  it  is  operating  in  the  back- 
ground, it  must  wait  until  you 
switch  back  into  its  block.  An  espe- 
cially cfiessy  situation  could  occur  if 
both  programs  tried  to  access  the 
serial  port  at  once. 

64  Multitasker  uses  the  func- 
tion keys  fl,  f3,  f5,  and  f7.  If  you 
wish  to  run  a  program  that  uses  one 
or  more  of  these  function  keys  from 


within  64  Multitasker,  you  may 
have  to  change  that  program  (f2,  f4, 
f6,  and  f8  may  be  available).  Anoth- 
er conflict  arises  when  you  try  to 
run  a  program  that  uses  memory 
beginning  at  location  49152 
($C000).  This  is  the  area  where  64 
Multitasker  resides.  Unfortunately, 
many  other  programs  also  are  de- 
signed to  be  used  at  this  location.  In 
cases  like  this,  it  may  be  possible  to 
relocate  the  code  or  data  above  lo- 
cation 49934,  where  64  Multitasker 
ends. 

Also  remember  that  as  long  as 
two  programs  are  running,  each  of 
them  will  run  only  at  about  half 
speed.  This  may  affect  some  games. 

How  It  Works 

The  principle  of  operation  for  64 
Multitasker  is  to  exchange  the  oper- 
ating system  memory  in  pages  0-3 
(locations  0-1023)  during  each  sys- 
tem interrupt.  These  pages  are 
transferred  to  a  holding  buffer.  The 
two  screens  are  maintained  in  dif- 
ferent areas  in  memory,  so  they  are 
not  buffered — the  video  chip  is 
simply  set  up  to  look  at  the  user-se- 
lected screen.  We  chose  not  to  ex- 
change color  memory  because  of 
the  need  also  to  exchange  color  reg- 
isters in  the  video  chip. 

Moving  the  stack  (page  1  of 
memory — locations  256-511) 
causes  a  few  headaches.  If  you're 
new  to  machine  language,  the  stack 
is  a  place  designed  to  hold  return 
addresses  for  subroutines  and  inter- 
rupts. If  the  stack  or  the  stack  pointer 
has  been  changed,  an  RTS  instruc- 
tion will  not  find  the  correct  address 
on  the  stack.  The  CPU,  unaware  of 
the  problem,  will  faithfully  try  to  ex- 
ecute whatever  instruction  is  found 
at  the  address  located  at  the  top  of 
the  stack.  This  usually  results  in  a 
computer  lock-up.  The  moral  of  the 
story  is  that  the  computer  must  copy 
the  stack  pointer  and  the  stack 
whenever  an  exchange  of  system 
memory  takes  place. 
See  program  listing  on  page  115.    W 
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1526  Underliner 


Georg  Zimmer 

With  this  short  machine  language  program,  you  can  now  have 
underlined  characters  on  documents  printed  with  the  Commo- 
dore 1526  or  MPS-SOZ  printer.  Written  for  the  Commodore  64, 
it's  fully  compatible  with  SpeedScript  versions  2.0,  3.0,  3.1, 
and  3.2. 


SpeedScript  is  a  powerful  word  pro- 
cessor, but  it  doesn't  allow  you  to 
underline  words  or  sentences  when 
used  with  1526  or  MPS-802  print- 
ers. Now,  with  "1526  Underliner" 
you  can  do  just  that.  Although  Un- 
derliner is  designed  to  work  with 
SpeedScript,  you  can  use  it  with  any 
BASIC  program  or  any  program 
that  doesn't  disturb  RAM  locations 
52809  to  53247. 

Using  Underliner 
With  SpeedScript 

First,  you  must  modify  SpeedScript 
so  that  it  won't  overwrite  Under- 
liner. To  make  a  new  copy  with  the 
underlining  feature,  load  Speed- 
Script.  If  you're  using  SpeedScript 
3.x,  then  type  the  following  com- 
mands in  direct  mode: 
POKE  2481,205 
SAVE'XIL.SPEED",8 

If  you're  using  SpeedScript  2.0,  use 
these  commands  instead: 

POKE  2370,164 
POKE  2985,204 
POKE  6547,204 
SAVE"UL.SPEED",8 

Now  type  in  Underliner  and  save  a 
copy  on  the  same  disk  as  your  modi- 
fied copy  of  SpeedScript  (UL.  SPEED). 
The  next  time  you're  ready  to  use 
SpeedScript  with  this  feature,  load 
and  run  Underliner  instead.  It  will 
automatically  load  SpeedScript  for 
you.  Here's  how  to  put  Underliner 
into  operation.  A  feature  of  Speed- 
Script  known  as  printkeys — de- 
signed to  let  you  use  all  of  your 
printer's  features — allows  you  to 
easily  underline  characters,  words, 
or  phrases.  We'll  use  two  of  these 
printkeys.  SpeedScript  2.0  allows 
only  the  numbers  1  —  8  to  be  used 
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as  printkeys,  but  SpeedScript  3.x  al- 
lows any  character.  First,  we'll  de- 
fine a  new  underline  character.  To 
do  this,  go  to  the  top  of  your  docu- 
ment, press  CTRL-£,  and  then  press 
the  key  you  wish  to  use  for  under- 
lining {I  use  the  minus  key  (— )  for 
SpeedScript  3.x.  Use  1  with  Speed- 
Script  2.0).  Then  type  "  =  255". 
Now  define  a  reset  character  with  a 
value  of  zero.  To  do  this,  press 
CTRL-E  again.  Then  press  the  key 
you  wish  to  use  (I  use  the  0  key  for 
SpeedScript  3.x.  Use  2  with  Speed- 
Script  2.0)  and  type  "  =  0".  Speed- 
Script  3.x  users  should  end  up  with 
something  that  looks  like  this: 

Text  goes  here. 4- 
Te X -t  .  .  .   HTh  Is  u 
Tex-t  .  .  ,4- 
»- 

If  you're  using  SpeedScript  2.0, 
you  should  see  I's  instead  of  minus 
signs,  and  2's  instead  of  O's. 

To  toggle  underlining,  press 
CTRL-£,  and  then  the  minus  key  (1 
with  SpeedScript  2.0).  This  is  the 
same  procedure  normally  used  by 
SpeedScript  to  underline  with  non- 
Commodore  printers.  When  you've 
finished  typing,  put  the  reset  char- 
acter at  the  bottom  of  your  docu- 
ment. To  do  this,  go  to  the  end  of 
your  file  with  CTRL-Z.  Then  press 
CTRL-£,  and  then  0  {2  with  Speed- 
Script  2.0).  The  reset  character 
should  now  be  the  last  character  in 
your  document. 

It's  always  a  good  idea  to  print 
the  document  to  screen  before  print- 
ing it  on  paper  just  to  make  sure  ev- 
erj'thing  is  how  you  want  it.  Do  this 
by  pressing  CTRL-SHIFT-P  and  se- 
lecting SCREEN  at  the  prompt.  If 


everything  looks  correct,  then  print 
your  document  with  CTRL-P. 

If  you  exit  SpeedScript,  Under- 
liner is,  of  course,  turned  off.  To  re- 
activate it  and  reenter  SpeedScript, 
type: 

SYS  52809 
RUN 

Underliner  also  works  with 
BASIC.  Load  Underliner  and 
change  line  12:0  to  SYS  52809  (de- 
lete everything  after  the  SYS  in  the 
existing  program).  Run  the  pro- 
gram. Now  use  CHRS(255) — the  pi 
sign — -as  the  underline  toggle.  This 
can  be  done  either  in  direct  mode  or 
within  a  program.  To  reset,  print 
CHR${0),  or  SYS  52809. 

A  Look  Inside 

Underliner  is  a  small  machine  lan- 
guage subroutine  that  "patches" 


ill    be    underlined! 


into  the  operating  system  (OS)  of 
the  64.  Whenever  the  OS  wants  to 
print  a  character,  this  subroutine 
takes  control.  It  stores  the  charac- 
ters it  receives  into  a  255-byte  buff- 
er, then  returns  control  to  the  OS, 
which  sends  the  characters  to  the 
printer.  When  the  OS  tries  to  print  a 
carriage  return  and  linefeed,  Un- 
derliner sends  the  carriage  return 
only.  It  then  scans  the  buffer  for 
bytes  of  255,  which  act  as  toggles 
for  the  underlining.  If  the  underline 
toggle  is  on,  it  prints  CHR$(164)— 
the  underline  character.  If  the  tog- 
gle is  off,  it  prints  a  space.  Then  it 
prints  a  linefeed,  resets  the  buffer 
pointer,  and  returns  control  to  the 
OS.  Underliner  repeats  this  process 
until  the  entire  document  has  been 
printed. 

See  program  listing  on  page  111.    (B 


And  you  can  start  by  actually  building  NRI's 
16-bit  IBM-compatible  computer. 


You  can  criMte  ^■our  nwti  hnnlil,  hif^h  payiiij! 
future  as  an  NRl  trained  Liimiwlfr  service  tccli- 
nitian.  Tiw  hi^st  finiwth  in  johs  between  [low 
ami  1995,  aocorJintf  lo  Lkpartnicnt  iif  Libor  pre- 
dictions, will  occur  in  computer  siTkice  and  repair, 
where  demand  for  trained  Icchniciaits  will  double. 
Tlicrt  Ls  stil)  pknt>'  of  r(x)ni  fur  >i >ii  to  get  in  on  the 
action— if  w)u  get  the  pniper  training  now. 

Total  computer  systems 
training,  only  from  NRl 

To  Iciini  h(.nv  to  work  on  tompuler.'i,  you 
haw  to  jJft  inside  one.  And  only  NItl  liike.s  you 
inside  a  computer,  witli  total  .systems  training  tliat 
g^vcA  you  hand.'i-on  experience  with  computers, 
peripherals.  ;uid  software.  As  part  of  your 
training,  you'll  build  a  Sanyo  MliC-55t>-2,  which 
experts  haw  hailed  as  the  "most  intriguing"  of  ;i!l 
the  new'  lliM-compatihle.s. 

Kven  if  you'vv  never  had  any  previous 
Iniininj'  in  elecU'onic.s.  wiu  cnn  succeed  with  N!^i 
tr.uning.  You'll  start  with  tlie  basics,  rapti.lly 
building  on  the  fund;mient;Js  of  electronics  until 
you  miister  advanced  concepts  like  digital  logic, 
micn>protes.sor  de.sijJn  and  computer  memory. 
You'll  pnil>e  into  electniiric  circuits,  using  the 
exclusive  Nlil  Cisco  very  I^ib"  and  professional 
Digitid  Multimeter,  that  yim  keep. 

Learn  to  service  today's  computers 

Vou'll  ;us.semhk'  Sanyo's  intelligent  kc)'bo;Brd, 
iirstidl  the  power  supply  and  disk  drive,  and  attach 
the  liigli  resolution  monitor— all  the  while 
perfonriing  h:uids-on  cxtwiiments  ;uid  demon- 
strations that  reinforce  your  skills. 

As  you  complete  your  S;inyo,  you  grasp  llie 
".secrets"  that  quiilify  you  for  a  new  career.  You'll 


lean)  lo  piitgram  in  HASIC  and  machine  langu;ige. 
Vou'll  U.SI'  utility  prognims  lo  clieck  out  the  Sanyo 
808H  microprocessor  (the  same  chip  ased  in  the 
IliM  IX.').  And  \'ou  also  get  over  SI.(XK)  worth  of 
software,  inc1u(.ling  WordStar  and  CalcStar. 

Learn  the  basics  at  home 

,^losl  imixirtiintly,  you'll  understand  the  prin- 
ciples common  to  all  computers.  ( )nly  a  person 
who  fully  under.slands  all  ilie  funda)nenlals  can 
hope  lo  he  ahle  to  tackle  all  computers.  NUI  makes 
sure  that  you'll  gain  the  knowlcxlge  muI  skills  to 
maintain,  Iniiibleshool  and  service  computers. 

With  Nkl  titiiriing,  you'll  leanr  at  home  on 
your  own  time.  That  meaas  yourprepar^ilion  for 
a  new  e;ireer  or  part-time  job  doesn't  iiave  to 
intcrfen:  with  \our  cunent  job.  You'll  leani  at 


your  own  pace,  iri  the  coiul'ort  anti  convenience 
of  >x)ur  own  home.  No  elas-sniom  pressures,  no 
rigid  night  school  schedules.  You're  always 
backed  up  by  the  NRl  sliiff  ;uid  your  in.stnictnr. 
who  will  an.s\wr  questions,  giw  you  guidance 
and  be  available  for  special  help  if  you  need  it. 

Send  for  free  NRl  catalog 

Ivct  otheis  worn'  ahoul  comiiutei-s  t:iking 
their  jobs.  With  NRi  training,  you'll  .soon  have 
computei's  niaking  giMid  [laying  jobs  for  you. 
Sl'iuI  the  coupon  today  for  NRI's  KMl-page 
catalog,  with  ail  Ihe  facts  alvout  computer  train- 
ing. If  the  coupon  is  missing,  wiile  to  NUI  Schools. 
2929  Wisconsin  Aw„  Washington,  D.C.  2(X)1('). 

IBM  IS  3  Regislered  TcaJemi.ir'k  of  Intornadonai  Busness 
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McGraw-Hill  Continuing  Education  Center 

3939  Wisconsin  Avenue,  Wasriington,  DC  20016 
We'll  give  you  tomorrow. 

□  CHECK  ONE  FREE  CATALOG  ONLY 
[  I  Cimiiutir  Eltclrotilcs  wllh  Mlciocomputsrs 
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Name  (r*l«ju«  PrinTl 


Age 


I      cityrstma 


Atct!Hlit(Hl  tiy  tr^ct  Nnllonnl  HornoSludy  Council 


153-1 


rd 


R  =  f(A) 


POLAR 
AXIS 


POLE 


This  program  uses  your  input  to  create  some  fascinating  im- 
ages on  the  high-resolittiou  screen.  Included  are  versions  for 
the  Commodore  64,  128,  Plus/4,  and  16. 


As  a  matter  of  introduction,  polar 
art  is  not  wliat  happens  when  you 
give  a  polar  bear  finger  paints.  It  is, 
instead,  a  result  of  the  beauty  and 
elegance  of  mathematical  equations 
of  the  form  R  =  f(A),  in  which  the 
points  of  a  curve  are  described  by  a 
distance  R  (radius)  from  an  origin  or 
pole,  and  by  an  angle  A  (see  figure 
above}.  This  is  different  from  the 
more  familiar  x,i/  method  of  graph- 
ing in  the  Cartesian  coordinate  sys- 
tem (named  for  Rene  Descartes). 

The  advantage  of  polar  graph- 
ing is  that  certain  types  of  curves 
(such  as  circles,  ellipses,  and  heart- 
shaped  figures  known  as  cardioids) 
are  more  easily  described  by  using 
polar  rather  than  Cartesian  equa- 
tions. The  program  that  accompa- 
nies this  article  uses  two  different 
forms  of  polar  equations  and  allows 
you  to  manipulate  the  constants.  It 
then  computes  the  coordinates  of  a 
number  of  points  on  the  resulting 
curve  and  plots  them  on  the  hi-res 
screen.  The  result  is  polar  art. 

After  typing  in  the  program 
(Program  1  for  the  64,  Program  2 
for  the  128,  Plus/4,  and  16),  save  a 
copy.  To  use  it,  load  it  and  type 
RUN.  You're  first  asked  to  choose 
between  two  different  drawing 
modes.  Art  I  or  Art  II.  Select  one  of 
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these;  then,  when  you're  prompted 
for  input,  simply  type  in  the  re- 
quired three  or  four  constants 
{three  for  Art  I,  four  for  Art  II).  Sep- 
arate these  values  by  commas;  then 
press  RETURN.  For  starters,  try  the 
values  shown  below;  then  substi- 
tute some  of  your  own.  As  written, 
the  program  will  not  allow  invalid 
entries,  so  feel  free  to  try  fractions 
(like  0.1  or  1.5),  negative  numbers, 
and  very  large  numbers  (like  20,000), 


N 

l.S, 

3, 

3, 


Nl 

2, 
2, 


Art  I 

R] 

30, 
45, 
30, 


R2 

60 
78 
60 


Art  II 
N2       Rl 


B, 
8, 


80, 
40, 


R2 

16 
64 


The  Math  Behind  The  Art 

In  Art  i,  the  equation  is  R  =  R1  + 
R2*SIN(N*A),  where  you  choose 
the  constants  N,  Rl,  and  R2,  In 
most  cases,  this  equation  generates 
circular  curves  and  patterns. 

In  Art  II,  the  equation  is  R  =  R1 
'SIN(N1'A)  +  R2*SIN(N2*A), 
where  you  set  the  constants  Nl, 
N2,  Rl,  and  R2.  This  equation  can 
produce  some  very  exotic  curves. 


This  three-petal  flower  is  typical  of 
the  attractive  patterns  produced 
with  Art  l.  (Values  used  for  this 
pattern  are  W  =  3,  Rl  =  5a  R2  =  60.) 


Art  II's  formula  created  this 
complex  shell-like  picture.  (Values 
used  for  this  pattern  are  Nl  =S, 
N2  =  l,  Rl^SO,  R2^60.) 

Note  that  the  greater  the  val- 
ues for  the  constants,  the  longer  it 
takes  to  plot  the  resulting  curve. 
See  program  listings  on  page  114.  m 


Draw  1 28 


Mike  Cortese 

This  short,  easij-to-use  128  drawing  program  lets  you  sketch, 
draw  circles,  ovals,  squares,  and  rectangles  in  any  of  16  colors — 
and  add  text  to  your  artzvork.  Also  included  is  the  abiiity  to 
save  and  load  your  work.  A  joystick  is  required. 


This  program  demonstrates  how  a 
compact  program  can  be  very  use- 
ful with  BASIC  7.0's  powerful  com- 
mands. "Draw  128"  lets  you  create 
your  own  masterpieces  with  a  few 
commands.  The  premise  for  the 
program  is  simple;  With  a  joystick, 
you  draw  freely  anywhere  on  the 
screen.  By  pressing  any  of  the  as- 
signed keys  (see  below),  you  can 
create  circles,  ovals,  rectangles,  and 
boxes,  and  fill  designated  areas 
with  color.  You  can  choose  to  draw 
in  any  of  the  128's  available  16  col- 
ors. Also  included  is  a  command 
that  lets  you  add  text  to  your  graph- 
ics screen.  Additional  commands 
allow  you  to  save  and  load  draw- 
ings for  future  use.  Finished  prod- 
ucts can  be  used  as  title  screens  or 
pictures  in  your  own  BASIC  pro- 
grams. If  you're  not  yet  familiar 
with  BASIC  7.0,  you  can  study  the 
program  listing  and  see  how  to  use 
some  of  these  powerful  commands. 

An  Empty  Canvas 

To  get  started,  type  in  the  program 
and  save  a  copy  to  disk.  lload  the 
program,  then  plug  a  joystick  into 
port  2  and  run  Draw  128.  The  cross- 
hairs symbol  appears  at  the  center 
of  an  otherwise  blank  screen,  and 
indicates  the  cursor  position.  You 
can  toggle  the  cursor  on  and  off  by 
pressing  the  X  key.  Moving  the  joy- 
stick in  any  of  the  eight  directions 
will  result  in  moving  the  cursor  and 
drawing  a  line  if  drawing  mode  is 


on  (which  it  is  when  the  program  is 
first  run).  You  can  turn  drawing 
mode  on  and  off  by  pressing  the  D 
key.  When  the  program  is  first  run, 
it's  in  Fast  mode — the  cursor  moves 
at  a  reasonable  speed.  If  you  want 
to  draw  in  detail,  you'll  probably 
want  to  slow  down  the  cursor 
speed.  You  can  toggle  fast  mode  on 
and  off  by  pressing  the  F  key.  Also, 
when  the  program  is  first  run,  it's  in 
Width  1  mode,  which  draws  thin 
vertical  lines.  You  can  change  these 
to  double  width  (vertical  lines  only) 
by  pressing  W.  Pressing  W  again 
turns  off  the  double-width  line. 


1 


»tHt»  (jn»H)< 


This  drazvmg  program  features  hi- 
res graphics,  text,  and  color. 


You  can  change  the  drawing 
color  by  pressing  the  C  key  until  the 
color  you  want  is  displayed.  The 
border  color  changes  to  indicate  the 
drawing  color.  All  drawing  is  done 
in  the  color  selected,  including 


drawing  ovals  and  rectangles  and 
painting.  Note  that  if  you  draw 
with  more  than  two  colors  in  the  al- 
lotted 8  X  8-pixel  area,  the  color 
breaks  will  appear  blocky  (like 
stairsteps  in  many  cases)  and  won't 
look  as  you  intended.  This  is  due  to 
the  color  limitations  in  graphic 
mode  1,  which  is  used  to  allow  for 
the  most  detail. 

Rectangles,  Squares,  Ovals, 

and  Circles 

To  draw  a  rectangle  or  square, 
move  the  cursor  (which  can  be  on 
or  off — see  above)  to  one  of  the  four 
corners  and  press  B.  Then  move  the 
cursor  to  where  you  want  the  oppo- 
site corner  and  press  B  again.  The 
rectangle  or  square  will  then  be 
drawn  in  the  current  drawing  color. 
To  draw  a  circle,  move  the  cur- 
sor to  the  center  of  the  area  in 
which  you  want  the  circle  drawn 
and  press  O.  Then  move  the  cursor 
left  or  right  of  the  center  (on  exactly 
the  same  horizontal  line)  to  the  de- 
sired radius  and  press  0  twice.  To 
draw  an  oval,  move  the  cursor  to 
the  center  of  the  oval  to  be  drawn, 
press  O,  then  move  the  cursor  up  or 
down  (actually,  any  direction  ex- 
cept due  east  or  west)  relative  to  the 
center  and  press  O  twice.  Note  that 
when  drawing  an  oval,  the  second 
cursor  position  marks  the  maxi- 
mum length  and  width  of  the  oval, 
but  does  not  lie  on  its  outer  boundary. 
It  is  suggested  that  you  experiment 
with  this  feature  before  using  it  in 
any  serious  endeavor.  The  oval  will 
be  drawn  in  the  current  drawing 
color.  This  command  can  be  used  to 
make  curves  by  having  part  of  the 
oval  drawn  off  the  visible  screen. 
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Fills  And  Text 

To  paint — or  fill — an  object,  move 
the  cursor  in  the  area  to  be  painted 
and  press  P.  If  the  object  is  not  com- 
pletely closed,  the  color  will  leak 
out  .into  the  rest  of  the  screen.  To 
paint  an  area,  it's  best  to  draw  with 
the  double-width  feature.  There's 
less  chance  of  color  leaking. 

To  add  text  to  your  graphics 
screen,  first  select  a  color  and  then 
move  the  cursor  to  the  position 
where  you  want  the  first  letter  to  ap- 
pear. Press  T  and  the  screen  will 
clear.  Then  respond  to  the  TEXT: 
prompt  by  typing  vour  message. 
Press  RETURN  after  typing  the 
message,  and  the  graphics  screen 
will  reappear  with  your  text  in  place. 

Pressing  the  E  key  erases  the 
entire  screen,  moves  the  cursor  to 
the  middle  of  the  screen,  and  sets 
the  drawing  color  to  black.  The 
back  arrow  {-)  key — in  the  upper 
left  comer  of  the  keyboard — places 
the  cursor  back  in  the  center  of  the 
screen.  After  a  screen  is  erased,  it 
cannot  be  retrieved  unless  it  was 
saved  to  disk. 

The  following  keys  move  the 
cursor  quickly  to  another  part  of  the 
screen: 

center 

1  top  left  comer 

2  top  right  corner 

3  bottom  left  corner 

4  bottom  right  corner 

To  save  the  graphics  screen  to 
disk,  press  S  and  type  the  filename. 
(Be  sure  the  filename  is  unique,  not 
one  that  already  exists  on  your 
disk.)  The  screen  will  be  saved  and 
then  displayed  again. 

To  load  a  previously  saved 
screen,  press  L  and  type  the  file- 
name. It  Vk'ill  automatically  be  load- 
ed and  the  screen  will  be  displayed. 
Then  you  can  modify  the  screen 
and  resave  it  if  you  wish.  To  view 
the  disk  directory,  type  D  at  the 
FILENAME:  prompt. 

To  use  a  screen  made  with 
Draw  128  in  a  [3ASIC  program,  add 
these  lines  to  the  program: 

BLOAD"/i7efiaHir",  B0,P7168 
GRAPHIC  1 

To  save  a  screen  in  program  or 
immediate  mode,  use  BSAVE  "file- 
iiame",B0,P7l68  TO  P16383.  This 
can  be  used  to  save  any  picture  cre- 
ated in  graphic  mode  1. 

See  program  listing  on  page  116.    (81 

100    COMPUTErs  Gazette     November  19B6 


Turbo  Format 


Ross  Ouwinga 


If  i/ou're  interested  in  saving  time,  and  wear  and  tear,  on  your 
1543  disk  drive,  you'll  put  this  program  high  on  your  list  of 
utilities.  It  formats  a  disk  in  only  9-1/2  seconds — a  super 
speed-up  from  the  usual  minute  and  20  seconds—and  it  elimi- 
nates head  knocking.  Also,  it's  easy  to  use — just  answer  a  few 
prompts,  and  you're  seconds  away  from  a  formatted  disk. 


"Turbo  Format"  is  a  fast,  easy-to- 
use  disk  formatting  program.  It  for- 
mats  a  disk  in  only  9-1/2 
seconds — the  standard  1541  format 
program  requires  one  minute  and 
20  seconds.  That's  a  speed  increase 
of  over  eight  times.  It's  easy  to  use 
because  you  don't  have  to  remem- 
ber the  cryptic  command  line  re- 
quired by  the  1541  to  format  a  disk. 
And  you're  prompted  through  each 
step  of  the  procedure  so  there's  no 
need  to  memorize  anything. 

Typing  It  In 

The  program  is  written  entirely  in 
machine  language.  "MLX,"  the  ma- 
chine language  entry  program 
found  elsewhere  in  this  issue,  is  re- 
quired to  type  it  in.  After  loading 
and  running  MLX,  answer  the 
prompts  for  starting  and  ending  ad- 
dresses with  the  following: 

Starting  address:     OSOI 
Ending  address:      0EC8 


Type  in  Turbo  Format  and  save 
it  to  disk.  To  run  it,  type  LOAD 
"fUename",8  and  RUN.  There  will 
be  a  short  delay  (while  most  of  the 
program  is  transferred  to  the  mem- 
ory in  the  disk  drive),  and  a  title 
screen  with  the  first  prompt  will  be 
displayed. 

Three  Easy  Steps 

You're  first  prompted  to  enter  the 
disk  name  (up  to  16  characters). 
Virtually  any  character  may  be  used 
in  the  name,  but  some  may  cause 
undesirable  side  effects,  so  caution 
is  recommended  whenever  charac- 
ters other  than  letters  or  numbers 
are  used. 

The  second  prompt  is  for  the 
disk  ID.  This  is  the  number  used  by 
the  disk  drive  primarily  to  deter- 
mine when  a  disk  has  been 
changed.  Normally  this  number  is 
two  characters  long,  but  Turbo  For- 
mat will  allow  up  to  five  characters. 


More  than  five  characters  may  be 
typed  in,  but  only  the  first  five  will 
be  used.  Only  the  first  two  charac- 
ters will  actually  be  used  by  the 
disk  drive  to  identify  the  disk  after 
it  has  been  formatted,  but  all  five 
will  appear  in  the  BAM  (Block  Allo- 
cation Map), 

Next,  you'll  be  instructed  to  in- 
sert the  disk  to  be  formatted.  Be  sit  re 
that  you  do  not  leave  your  disk  with 
Turbo  Format  ttt  the  disk  drive.  For- 
matting the  disk  will  erase  every- 
thing. A  recommended  safeguard  is 
to  put  a  write-protect  tab  on  your 
disk  immediately  after  you  have  a 
working  copy.  Turbo  Format  does 
check  the  write-protect  tab,  and  if 
one  is  present,  the  disk  will  not  be 
formatted.  Also,  an  error  message 
will  appear  to  notify  you  that  the 
disk  is  write  protected. 

Along  with  the  prompt  to  in- 
sert a  disk  is  an  abort  option.  Press 
the  fl  key  to  abort.  This  causes  the 
program  to  start  again  at  the  begin- 
ning, prompting  you  to  re-enter  the 
disk  name.  This  option  allows  you 
to  change  your  mind  and  enter  a 
new  disk  name  or  ID  or  correct  any 
spelling  errors  before  formatting 
the  disk. 

Two  Kinds  Of  Formatting 

The  formatting  process  does  not  ac- 
tually begin  until  you  press  the 
space  bar  or  RETURN.  Note,  how- 
ever, that  the  space  bar  and  RE- 
TURN do  not  perform  the  same 
function.  If  you  press  the  space  bar, 
the  disk  will  be  formatted  and  all 
data  written  to  the  disk  will  be 
checked  for  errors.  If  an  error  oc- 
curs, the  formatting  will  stop  and 
the  type  of  error  will  be  displayed 
on  the  screen.  If  you  press  RE- 
TURN, the  disk  will  be  formatted  as 
quickly  as  possible  without  check- 
ing for  errors. 

The  reason  for  offering  the  two 
options  is  to  allow  you  to  use  the 
program  in  a  manner  which  most 
closely  suits  your  needs.  If  the  disks 
are  verified,  the  procedure  takes  17 
seconds  rather  than  9-1/2  seconds. 
Verifying  provides  more  assurance 
that  the  disk  is  formatted  correctly. 
The  additional  7  or  8  seconds  may 
not  make  much  difference  to  you. 
On  the  other  hand,  if  speed  is  im- 
portant, you  may  choose  not  to  ver- 
ify your  disks.  Errors  occur  very 
rarely  and  most  are  self-correcting, 
provided  the  disk  itself  is  not  dam- 


aged. Also,  if  you  have  a  disk  which 
you  know  is  faulty,  but  wish  to  for- 
mat anyway,  you  must  use  the  no- 
verify  option.  1  strongly  recommend 
using  the  verify  feature  if  you're 
formatting  the  back  side  of  a  disk 
certified  only  for  single-side  use,  or 
if  the  disk  is  well  used,  or  if  you  use 
an  inexpensive,  off-brand  disk. 

No  Knock 

After  pressing  the  space  bar  or  RE- 
TURN to  format,  the  process  be- 
gins. A  feature  that  will  be  noticed 
immediately  is  that  there  is  no  loud 
knocking  noise  at  the  beginning  of 
the  format  routine.  A  single  short 
click  is  heard  instead  to  indicate 
that  the  routine  is  working  correct- 
ly. This  feature  is  possible  since 
Turbo  Format  is  loaded  from  a  disk 
at  the  start  and  the  exact  location  of 
the  read/write  head  is  saved  in 
memory  in  the  disk  drive.  The  pro- 
gram is  then  able  to  calculate  the 
exact  position  of  the  first  track  with- 
out the  excessive  knock.  The  stan- 
dard format  routine  does  not 
necessarily  know  the  position  of 
the  read/write  head;  it  therefore  as- 
sumes the  worst-case  condition  and 
tries  to  step  the  head  down  45 
tracks.  If  the  head  reaches  track  one 
before  it  has  stepped  45  times 
(which  is  usually  the  case),  it  bangs 
the  head  against  the  stop  until  the 
count  of  45  is  complete.  It  works, 
but  it  makes  an  awful  racket  and,  in 
some  cases,  eventually  works  the 
disk  drive  out  of  alignment. 

When  the  format  process  is 
complete,  a  message  is  displayed 
and  will  indicate  OK  if  there  were 
no  errors.  At  this  point  you  have 
the  option  of  formatting  another 
disk  or  quitting.  It's  important  that 
you  press  f  1  to  quit.  Do  not  reset  the 
computer  by  turning  it  off  and  back 
on.  The  reason  for  this  is  that  the 
format  routine  leaves  the  read/ 
write  head  on  track  35  when  it  fin- 
ishes. By  using  fl  to  quit,  the  disk 
drive  is  sent  an  initialize  command 
and  also  a  reset  command  to  set  ev- 
erything back  in  order.  If  you  acci- 
dentally turn  the  computer  off,  you 
should  initialize  the  disk  drive 
using  the  lO:  command.  Failure  to 
do  so  could  cause  erratic  operation. 
If  "you  accidentally  restarted  when 
you  intended  to  quit,  it  will  be  nec- 
essary to  press  RETURN  for  the  en- 
ter name  and  ID  prompts  and  press 
the  space  bar  with  no  disk  in  the 


disk  drive.  An  error  will  be  detected 
immediately  and  you  will  again  be 
given  the  prompt  to  quit  by  press- 
ing fl. 

Using  Turbo  Format  does  not 
mean  your  disks  will  become  less 
reliable.  It's  much  faster  because  it 
eliminates  several  very  unneces- 
sary and  time-consuming  routines. 
Most  of  the  time  used  to  format  a 
disk  is  spent  by  a  routine  whose 
only  function  is  to  space  the  sectors 
evenly  around  the  disk.  Turbo  For- 
mat sets  this  space  the  same  for  ev- 
ery sector  on  every  track,  but  skips 
a  time-consuming  calculation  pro- 
cess used  in  the  standard  format- 
ting process.  It's  amazing  how 
much  dme  is  saved  by  this  one 
modification.  To  a  lesser  extent, 
time  is  saved  by  reducing  delays 
when  stepping  between  tracks  and 
by  eliminating  unnecessary  data- 
conversion  routines.  A  technical 
discussion  of  this  is  beyond  the 
scope  of  this  article,  but  it  should  be 
noted  that  only  those  procedures 
that  do  not  affect  reliability  were 
changed.  Disks  formatted  with  Tur- 
bo Format  work  just  as  well  as 
those  formatted  the  standard  way. 

Intermediate  or  advanced  ma- 
chine language  programmers  might 
be  interested  to  know  that  the  data 
recorded  to  the  BAM  of  the  disk  is 
at  locations  $0BO0  (2816)  through 
$OBFF  (3071).  If  you  have  a  thor- 
ough understanding  of  the  BAM 
and  its  contents,  you  can  modify 
this  area  of  the  program  to  custom- 
ize or  personalize  the  BAM  on  your 
disks.  Be  aware,  however,  that 
modifying  the  BAM  may  have  un- 
desirable side  effects  and  is  not  rec- 
ommended for  the  beginner  or 
someone  who  knows  no  more  than 
the  basics  of  disk  drive  operation. 

For  those  of  you  with  disk 
drives  other  than  the  1541,  Turbo 
Format  will  likely  work  if  the  drive 
claims  to  be  100-percent  compati- 
ble. Most  of  the  program  is  trans- 
ferred to  and  operates  in  the  disk 
drive  and  calls  on  several  routines 
which  are  part  of  the  standard  pro- 
gram in  the  drive.  If  these  routines 
are  not  at  the  same  addresses  as  in 
the  1541,  the  program  will  not  op- 
erate correcdy.  No  damage  wi!i  oc- 
cur to  your  disk  drive  if  this  should 
happen,  but  it  may  be  necessary  to 
turn  it  off  and  on  again  to  regain 
control. 

See  program  listing  on  page  111.    • 
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Tom  R.  Halfhill,  Staff  Editor 


Each  month,  comfutei's  gazette 
tackles  some  questions  commonly 
asked  by  Commodore  users.  If  you 
have  a  question  you'd  like  to  see 
answered  here,  send  it  to  this 
column,  c/o  computei's  gazette, 
P.O.  Box  5406,  Greensboro,  NC 
27403. 

K^m  With  the  VIC-20,  you  have 
approximately  3K  of  free  BASIC 
memory.  With  the  Commodore 
64,  you  have  38K  of  free  BASIC 
memory.  What  crazy  arrange- 
ment kept  the  VIC-20  from  hav- 
ing a  lot  of  memory  like  the  64? 
As  a  result  of  this,  shouldn't  the 
VIC  have  some  other  special  fea- 
ture that  the  64  doesn't  have? 

/*•  The  "crazy  arrangement" 
which  limited  the  VIC-20  to  3K  of 
BASIC  memory  was  simply  the 
state  of  computer  technology  in 
1981,  the  year  the  VIC  was  intro- 
duced. You  may  not  realize  how 
dramatically  computer  technology 
has  advanced  and  prices  have 
dropped  in  the  past  five  years. 

Commodore's  goal  in  1981 
was  to  bring  out  the  first  home 
computer  with  color  graphics  and 
sound  for  less  than  $300.  At  that 
time,  the  only  other  personal  com- 
puters with  color  graphics  were  the 
Apple  II  (about  SI, 200  for  16K),  the 
Atari  800  ($1,080  for  16K),  the  Atari 
400  ($630  for  8K),  the  TRS-80  Color 
Computer  (about  $600  for  8K),  and 
the  Texas  Instruments  TI-99/4 
(about  $1,200  with  16K  and  color 
TV/monitor).  None  of  those  prices 
included  a  disk  drive,  tape  drive, 
printer,  or  software.  Floppy  disk 
drives  typically  cost  $500  to  $800 
during  that  period,  and  a  dot- 
matrix  printer  with  no  special  fea- 
tures cost  $500  to  $1,000.  A  300- 
baud  modem  was  around  $300,  not 
including  interface.  A  16K  memory 
expansion  board  for  the  Atari  800 
retailed  for  $200. 

The  VIC-20,  introduced  at 
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$299,  was  a  price  breakthrough.  It 
had  5K  of  RAM  (3K  free  for  BASIC), 
16  colors,  three-channel  sound, 
built-in  BASIC  language,  and  a 
typewriter-style  keyboard.  It 
hooked  up  to  a  TV  set  and  didn't  re- 
quire a  special  monitor,  and  for 
about  $75  you  could  add  a  cassette 
recorder  for  loading  and  saving 
programs.  The  VIC  was  the  open- 
ing shot  in  Commodore's  home 
computer  price  war,  and  it  played  a 
major  role  in  forcing  down  the 
prices  of  competitors. 

This  was  before  64K  RAM 
memory  chips  were  affordable 
enough  to  be  used  in  home  comput- 
ers. Instead,  16K  RAM  chips  were 
the  norm.  A  16K  RAM  chip  contains 
16,384  bits  of  memory,  so  it  actually 
takes  eight  of  these  chips  to  yield  16 
kilobytes,  which  we  commonly  refer 
to  as'l6K.  Even  the  IBM  PC,  intro- 
duced soon  after  the  VIC-20,  origi- 
nally came  with  only  16K  RAM.  The 
VIC-20,  at  $299  for  5K,  offered  an 
attractive  price/memory  ratio  of  less 
than  $60  per  kilobyte.  An  8K  memo- 
ry' expander  sold  for  about  $80,  or 
$10  per  kilobyte. 

By  the  summer  of  1982,  whole- 
sale prices  of  the  new  64K  RAM 
chips  had  declined  to  the  point 
where  they  became  affordable  for 
home  computers.  (Again,  it  takes 
eight  64K  RAM  chips  to  yield  64 
kilobytes  of  memory.)  For  technical 
reasons,  however,  it  was  not  practi- 
cal to  redesign  the  VIC-20  to  accept 
the  new  chips.  So  Commodore  in- 
troduced an  entirely  new  com- 
puter— the  Commodore  64.  At  its 
original  retail  price  of  $599,  the  64 
was  another  breakthrough.  It  of- 
fered a  price/memor}^  ratio  of  less 
than  $10  per  kilobyte.  If  the  Com- 
modore 64  had  been  constructed 
with  the  older  16K  RAM  chips,  it 
would  have  taken  32  memory  chips 
to  yield  64  kilobytes.  Not  only 
would  the  cost  have  been  prohibi- 
tive, but  the  computer  would  have 
been  much  larger  and  may  have  re- 


quired a  cooling  fan. 

After  the  64  was  introduced, 
the  home  computer  price  war  really 
heated  up  and  prices  plunged.  To- 
day you  can  buy  a  Commodore  64 
for  less  than  $150,  or  a  Commodore 
128  with  128K  of  RAM  for  under 
$300  (less  than  $2.35  per  kilobyte). 
Thanks  to  the  new  256K  RAM 
chips,  which  are  replacing  the  64K 
chips,  prices  are  still  dropping.  The 
current  price/memory  champion  is 
the  Atari  1040ST,  which  comes  with 
one  megabyte  of  memory  (I024K) 
for  $999,  including  disk  drive  and 
monitor — less  than  $1  per  kilobyte. 

On  the  horizon  are  one-megabit 
RAM  chips.  It  takes  only  eight  of 
these  to  yield  one  megabyte,  and 
they  should  be  commonplace  with- 
in two  years. 

V^*  Is  it  possible  to  hook  up 
both  a  TV  and  a  monitor  to  a 
Commodore  64  at  the  same  time? 
If  so,  can  you  show  something 
different  on  each  screen  at  the 
same  time? 

/\»  Yes  and  no.  You  can  connect 
both  a  TV  and  a  monitor  simulta- 
neously, but  you  can't  show  two 
different  screens  simultaneously. 
Both  screens  will  show  exactly  the 
same  thing. 

To  connect  two  screens  to  a  64, 
just  plug  a  monitor  into  the  com- 
posite output  jack  and  a  TV  into  the 
RF  output  jack.  This  capability 
comes  in  handy  during  group  pre- 
sentations, such  as  user  group 
meetings  and  in  classrooms.  You 
could  also  hook  up  a  monochrome 
monitor  to  the  composite  jack  for 
text  displays,  and  a  TV  to  the  RF 
jack  for  color  graphics. 

By  the  way,  the  Commodore 
128  can  also  display  two  screens  si- 
multaneously— a  40-column  dis- 
play connected  to  the  standard 
monitor  or  RF  modulator  (TV)  out- 
put, and  an  80-column  display  con- 
nected to  the  RGB  output.  Q 
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Something  Fun  For  Teachers 


Fred  D'Ignazio 
Associate  Editor 

For  the  last  several  months  I've 
been  conducting  workshops  to  in- 
troduce teachers  to  computers,  vid- 
eo, electronic  keyboards,  and  other 
high-tech  tools. 

The  workshops  have  been  an 
exhilarating,  eye-opening  expe- 
rience— for  me  as  well  as  for  the 
teachers.  I've  discovered  that  teach- 
ers are  extremely  interested  in  be- 
coming competent  with  high-tech 
products,  and  they  are  enthused 
about  introducing  these  products 
into  the  classroom.  Over  the  last 
several  months  1  have  created  a  nu- 
cleus of  highly  motivated  teachers 
who  have  returned  to  their  schools 
and  have  started  to  build  multime- 
dia classrooms.  The  amount  of  en- 
ergy and  creativity  these  work- 
shops have  unleashed  has  been 
truly  amazing. 

At  first,  however,  I  made  lots 
of  mistakes.  1  kept  experimenting 
and  trying  to  do  better.  Gradually 
an  approach  emerged  that  has 
proven  to  be  very  successful.  In  the 
hope  that  hearing  about  this  ap- 
proach will  benefit  other  workshop 
leaders,  teacher  trainers,  and  school 
administrators,  I'd  like  to  share 
some  of  the  key  elements  with  you. 

Honesty 

I've  learned  that  the  most  effective 
way  to  reach  teachers  is  to  be  abso- 
lutely honest.  In  this  context,  it 
means  that  I  don't  represent  myself 
as  a  technology  expert.  Instead,  I 
admit  that  I  make  mistakes  and 
sometimes  get  confused  about  new 
machiner\'  myself. 

When  I  make  mistakes  in  front 
of  the  teachers,  I  don't  try  to  cover 
them  up;  instead  I  go  out  of  my  way 
to  dramatize  them  and  make  them 
humorous.  I  leave  lens  caps  on  cam- 
eras, plug  cables  in  the  wrong  way, 
and  crash  disks  with  great  poise  and 
aplomb.  I've  learned  to  look  forward 


to  making  mistakes,  since  they 
usually  turn  into  the  funniest  mo- 
ments of  each  day's  workshop. 

Teachers  Come  First 

I  make  the  point  early  in  each 
workshop  that  the  equipment  is  not 
for  kids;  it's  for  the  teachers.  Teach- 
ers usually  hear  how  computers 
and  other  high-tech  materials  are 
for  kids,  so  no  wonder  they  have 
little  interest  in  the  equipment  and 
have  little  incentive  to  learn  more 
about  it  themselves.  If  teachers  see 
themselves  as  technicians  or  "facili- 
tators" who  deliver  computer-based 
learning  to  students,  they  can't  help 
feeling  devalued  and  threatened. 

Instead  I  stress  that  teachers 
come  first  and  are  central  to  the  the 
personal  development  and  growth 
of  each  student.  In  our  workshops 
we  look  at  things  that  computers 
can  do  that  spark  the  interest  of 
teachers  and  get  them  personally 
involved.  I  start  every  workshop  by 
having  all  the  teachers  write  me 
"Dear  Fred"  letters  that  tell  me  why 
they  are  really  there  and  what  they 
hope  to  get  out  of  the  workshop.  I 
read  their  letters  and  let  each  teach- 
er know  1  don't  care  about  schools, 
principals,  parents,  or  kids.  All  I 
care  about  is  the  teacher  and  his  or 
her  need  to  have  a  personally 
meaningful  experience  with  me. 

Quick  Tech 

I  begin  each  workshop  by  picking 
up  a  huge  stack  of  manuals.  I  tell 
the  teachers  that  these  are  the  man- 
uals for  the  equipment  that  they  see 
around  them  in  the  room.  Then  the 
manuals  go  into  the  wastebasket 
and  the  teachers  are  promised  that 
they'll  learn  how  to  use  all  the 
equipment  in  two  days  without 
readiug  about  thern.  There's  usually 
applause  at  this  point. 

The  message  within  all  this 
melodrama  is  that  manuals  can  be 
an  extremely  inefficient  way  for  be- 


ginners to  learn  something  new.  I 
get  the  teachers  to  pressing  buttons 
and  pulling  switches  with  great 
glee  and  playfulness,  and  suddenly 
the  need  for  manuals  goes  away. 
Manuals  come  later  when  you  have 
the  self-confidence  and  the  curios- 
ity to  learn  how  to  do  something 
specialized  and  can't  figure  it  out  on 
your  own. 

Fun 

In  the  workshops,  there  are  high- 
tech  workstations  all  over — com- 
puters, video  cameras,  electronic 
synthesizers  and  digital  samplers, 
amplifiers,  TV  monitors,  VCRs,  cas- 
sette recorders,  and  special -effects 
generators.  But  we  avoid  the  word 
uwrkstatioti  in  favor  of  sandbox. 
Each  high-tech  work  area  is  a  sand- 
box, and  it's  to  be  treated  as  such. 
You  ge  there  to  play,  be  silly,  be 
creative  and  imaginative,  and  have 
fun.  You  go  there  to  lose  your  sense 
of  time,  and  become  oblivious  to  all 
the  hubbub  and  confusion  going  on 
around  you. 

The  approach  works.  I've  had 
teachers  take  off  their  shoes  and 
play  synthesizers  with  their  stock- 
inged feet.  Without  embarrassment 
teachers  climb  onto  tables  and  aim 
their  video  cameras  at  their  class- 
mates. They  shoot  irreverent  close- 
ups  of  my  ears,  knees,  and  beard. 
They  write  haunted  house  stories 
on  the  computer  and  set  them  to 
music.  They  use  Print  Shop  and  cre- 
ate banners,  personalized  posters 
with  their  names  and  the  graphics 
icon  that  they  most  identify  with, 
and  certificates  that  say,  "Graduate 
of  Fred's  Multimedia  Sandbox."  A 
recent  workshop  ended  with  one 
teacher  videotaping  the  rest  of  us 
holding  up  a  banner  that  read,  "All 
It  Takes  Is  All  You've  Got!"  Some 
of  the  teachers  blew  and  popped 
bubbles.  All  of  us  danced  together 
to  Beethoven's  Third  Symphony. 
Who  said  learning  about  high-tech 
couldn't  be  fun?  O 
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Elegant  Programming 


Todd  Heimarck 
Assistant  Editor 

Programmers  sometimes  describe  a 
subroutine  or  technique  as  being  el- 
egant. What  is  elegance?  We  might 
say  that  a  short,  simple,  and  fast 
program  is  more  elegant  than  one 
that's  long,  complicated,  and  slow 
(although  this  isn't  always  true).  It's 
almost  an  aesthetic  judgment;  a 
program  that  looks  better  and  runs 
better  is  elegant. 

Let's  examine  two  techniques 
that  are  sometimes  used  in  BASIC 
programs.  In  both  cases,  there's  a 
better  (more  elegant)  alternative. 

A  Page  Of  IF-THENs 

You'll  occasionally  see  a  program 
with  several  lines  that  look  some- 
thing like  this: 

60  IF  A  =  5  THEN  B  =  7 
70  IF  A  -  6  THEN  B  --  13 
80  IF  A  =  7  THEN  B  =  -3 
90  IF  A  =  8  THEN  B  -  6 

Let's  say  the  value  in  variable 
A  is  an  integer  between  5  and  21; 
you'd  need  17  IF-THENs  to  cover 
all  possibilities.  Not  only  do  the  17 
lines  take  up  memory,  but  they  also 
slow  down  the  program.  If  the  vari- 
able A  happens  to  equal  19,  the 
program  has  to  go  through  several 
tests:  Is  A  equal  to  5?  No.  Is  it  6?  No, 
Is  it  7?  And  so  on. 

The  17  lines  of  IF-THENs 
could  be  replaced  by  the  following 
lines.  First,  put  this  at  the  beginning 
of  the  program: 

10  DIM  ZZ(17):  FOR  X  =  1  TO  17:  READ 

ZZ{X):  NEXT 
12  DATA  7,13,-3,6,... 

The  DATA  statement  would 
have  to  be  filled  in  with  the  appro- 
priate values,  which  are  stored  in 
the  numeric  array  ZZ.  Then,  later  in 
the  program,  where  all  the  IF- 
THENs  occur,  a  single  line  suffices: 

60  B  =  ZZ(A-4) 

Since  the  number  in  variable  A 
is  between  5  and  21,  we  subtract  4 
to  match  it  up  with  the  array  num- 
bered from  1  to  17.  The  technique 
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saves  memory  and  noticeably  im- 
proves the  program  speed. 

Substituting  A  Period 
For  Zero 

In  many  cases,  a  period  all  by  itself 
will  act  like  a  zero.  Word  has  spread 
among  Commodore  programmers 
that  a  period  is  a  good  substitute. 
For  obtaining  random  values,  many 
programmers  seem  to  prefer 
RND{.),  which  is  said  to  be  faster 
than  RND(O)  and  more  random 
than  RND(l).  We  can  test  this  with 
two  programs.  First  we'll  measure 
the  speed  of  a  period  versus  a  zero: 

EG    10    TIS="000000" 

KM    20    FORJ=lTO1000:K=RNDt . ) :NE 

XTtPRINT    TI 
SK    30    TIS="000000" 
PS    40    FORJ=1TO1000:K=RND(0} :NE 

XTjPRINT    TI 
JF    50    Z=0:TI5="000000" 
KM   60    FORJ=1TO1000!K=RND(Z) :NE 

XTtPRINT    TI 

On  a  128  in  64  mode,  the  times 
were  174  jiffies  (a  jiffy  is  1/60  sec- 
ond) when  a  period  was  used,  208 
for  a  zero,  and  186  for  a  variable 
equal  to  zero.  A  period  is  about  16 
percent  faster  than  a  zero,  which  is 
quite  an  increase  in  speed.  But  if  we 
substitute  a  variable  equal  to  zero, 
the  time  saved  is  only  about  6  per- 
cent. This  example  generates  1000 
random  numbers  in  roughly  180  jif- 
fies, or  3/1000  second  per  random 
number.  Six  percent  of  ,003  sec- 
onds doesn't  amount  to  much,  es- 
pecially when  you  consider  that 
getting  a  random  number  is  only  a 
small  part  of  most  programs. 

Now  let's  see  how  the  random 
numbers  are  created.  The  program 
below  creates  5000  random  num- 
bers from  1  to  1000,  A  1000- 
element  array  keeps  track  of  how 
many  times  each  is  picked. 

AM    10    S=0:R=0 

GQ    20    DIM    A(  1.000) 

EC    30    F0RJ=1T05!PRINTJ, 

BX    40    FORK=1TO1000!R=INT(RND(S 

)*1000+1) !A(R)=A(R)+1 
XQ    50    NEXTK.J: PRINT 
CP    60    FORJ=1TO100:PRINTJ,A(J) : 

NEXT 


When  5  was  zero,  RND(S) 
gave  these  results:  90  was  picked  16 
times,  94  was  picked  20  times,  and 
98  was  picked  19  times  (your  re- 
sults may  vary  slightly).  The  num- 
bers 91,  92,  93,  95,  96,  97,  99,  and 
100  never  appeared  at  all. 

That's  not  the  way  a  random 
number  generator  should  work. 
RND(O)  hits  every  fourth  number 
(at  least  when  you're  asking  for  a 
number  between  1  and  1000).  It's 
like  shaking  dice  5000  times  and 
seeing  only  twos  and  sixes.  If  you 
substitute  S  =  1  in  line  10,  the  distri- 
bution of  random  numbers  im- 
proves greatly,  RND(l)  is  clearly 
the  better  choice. 

It's  true  that  using  a  period 
yields  a  miniscule  improvement  in 
speed.  But  you  should  avoid  RND(.) 
because  of  the  problems  associated 
with  RND(O),  Plus,  it's  confusing. 
Even  if  you  understand  that  periods 
can  replace  zeros,  RND(.)  looks 
awkward  and  inelegant. 

Professional  Programmers 

If  you've  been  reading  the  GAZETTE 
for  a  few  years,  you  might  remem- 
ber the  "inside  View"  section, 
where  we  published  interviews 
with  programmers.  Fans  of  that  col- 
umn might  enjoy  a  new  book  from 
Microsoft  Press  called  Programmers 
at  Work.  It  includes  interviews  with 
19  well-known  and  successful 
microcomputer  programmers.  It's 
not  an  especially  technical  book,  al- 
though it  helps  if  you  know  a  little 
about  programming. 

Two  motifs  that  run  through 
the  book  are  elegance  and  simplic- 
ity. No  two  programmers  define  el- 
egance the  same  way,  but  after 
you've  read  a  few  interviews,  you 
start  to  get  a  pretty  good  notion  of 
what  it  means. 

Lots  of  books  teach  program- 
ming, but  very  few  show  you  how 
programmers  think.  If  you'd  like  to 
know  more  about  how  professional 
programmers  do  what  they  do,  I 
recommend  this  book.  • 
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User  Group  Notes 

The  correct  address  for  the  Rock- 
land Area  Commodore  Users 
Croup  is  354  East  Water  St., 
Rockland,  MA  02370, 

The  Bristol  Commodore  Users 
Group  now  receives  mail  in  care 
of  Computech  Systems,  Inc.,  178 
Pine  St.,  Bristol,  CT  06010. 

Fellsmere's  Club  Compu-Mania 

has  a  new  address:  P.O.  Box  629, 
Fellsmere,  FL  32948. 

The  VIC  Indy  Club  has  changed 
its  name  to  the  Indy  Commodore 
Computer  Club  (1C3  or  ICCC). 
The  address  is  still  P.O.  Box 
11543,  Indianapolis,  IN  46201. 

The  Osage/Kay  Commodore 
User's  Group  (OK  COM)  has 

changed  its  address  to  P.O.  Box 
1214,  Ponca  City,  OK  74602. 

The  Commodore  Computer  Club 

has  changed  its  address  to  P.O. 
Box  23396,  Vancouver,  BC, 
Canada  V7B  IWl. 


User  Group 
Update 

When  writing  to  a  user  group  for  information,  please  remember  to 
enclose  a  self-addressed  envelope  with  postage  that  is  appropriate  for 
the  country  to  which  you're  writing. 

Send  typed  additions,  corrections,  and  deletions  for  this  list  to: 

COMPUTE!  Publications 
P.O.  Box  5406 
Creensboro,  NC  27403 
Attn:  Commodore  User  Groups 
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INTERACTIVE  HI-RES 

GRAPHIC  SYSTEM 

Complele  package  Includes 
Frofessionai  Quality  ' 
Lighl  Pen  and  Sollware 

•  USB  lo  CrCfltE  AltlStlD' 

tecltnicsl  drawings 
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available  on  the 

GAZETTE  Disk. 

See  details 
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New  Listings 


CALII-ORNIA 


Commodore  Users  Group  of  Riverside  (CUCR), 
P.O.  Box  80S5,  Riverside,  CA  92515 


ILLINOIS 


Meeting  64/128  Users  Through  the. Mail,  51 
Thomhill  Or.,  Danvillf,  IL  61832 


M,\RVI,.\NI1 


The  Annjpolis  Commodore  Users  Group,  P.O. 

Box  335K,  AEinapuli-,  MO  21403 


MIWTSOT.A 


Albeit  Lea  Commodore  Users  Croup,  2217  N. 
Bridge,  Albert  Lea.  MN  5600? 


NEW  YORK 


Commodore  Users  of  Western  New  York 
(CUWNY).  27  Oalka  St.,  Warsaw,  NY  HS69 


The  Commodore  User  Group,  Inc.  (TCUG),  P.O. 
Box  63,  Columbus,  OH  t310<> 

Commodore  £4/128  Club  of  Pittsburgh,  6337 
Helen  St.,  Library,  PA  15129 

Outside  The  U.S. 


AUSTRALIA 


Commodore  User  Croup  (ACT),  PO,  Do)t  599, 
Doktinncn,  A.C.T,  Australij  2616 


CANADA 


Sudbury  Commodore  Assembly  Language 
Extension  Group,  1326  Hastings  Crescent.  Sud- 
bury, Ontario,  Canada  PSA  2R5 

Commodore  64  Users  Exchange  (CUE>,  C.P  1 027, 
Malartic,  Quebec,  Canada  |0Y  IZO 


K  INTRODUCING 
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AND  ILLUSTRATIONS 
FOR  USE  WITH 
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Now  Available: 

•  HDLICIW  THEMES 

•  CLIP-ART  PflTPOunni 

•  OaHDEHS  £  SIGNS 


Commodore  Interface 

The  Deluxe  RS-232  Interface  from 
Omnitronix  allows  you  to  hook  up 
standard  RS-232  computer  accesso- 
ries such  as  modems,  printers,  ro- 
bots, and  more  to  the  Commodore 
64,  128,  Plus  4,  and  VlC-20.  The 
unit  plugs  into  the  user  I/O  port 
and  supports  RS-232  pins  2  through 
8, 12,  20,  and  22.  The  RS-232  inter- 
face supplies  standard  RS-232  plus 
and  minus  voltage  levels,  has 
switches  located  on  the  cover,  and 
includes  a  three-foot  cable.  The  in- 
struction manual  contains  a  BASIC 
terminal  program. 

The  Deluxe  RS-232  Interface 
has  a  suggested  list  price  of  $49,95. 

Omnitronix,  Inc.,  P.O.  Box  43, 
Mercer  Island,  WA  98040. 
Circle  Reader  Service  Number  20O. 


Printer  Driver  Software  For 
Commodore  64 

The  PPD  is  a  software  printer-driv- 
er program  that  provides  complete 
software  support  to  drive  any  Cen- 
tronics compatible  parallel  printer 
through  the  64's  user  port.  Using 
the  PPD  program  and  an  appropri- 
ate cable,  any  parallel  printer  can  be 
accessed  as  though  it  were  a  stan- 
dard Commodore  serial  printer. 
The  software  is  compatible  with 
much  existing  software. 

PPD  contains  most  selectable 
features  found  in  other  Commo- 
dore printer  interfaces,  including 
"PETSCII  to  ASCII"  character  con- 
version, a  LISTing  mode  for  BASIC 
programs,  a  transparent  mode  for 
high-resolution  bit  graphics,  and 
automatic  linefeeds  after  carriage 


returns.  A  feature  unique  to  PPD  is 
a  built-in  8K  interrupt-driven  print- 
er buffer. 

PPD  is  being  marketed  as  a 
Shareware  program,  and  is  not 
copy  protected.  It  will  be  available 
through  Shareware  distribution 
channels;  users  are  asked  to  register 
their  copies  for  $10.  Registered 
disks  and  cables  may  be  purchased 
through  Drude  Micro  Services; 
prices  are  $35  for  disk  and  assem- 
bled cable;  $25  for  disk  and  unas- 
sembled cable;  $30  for  assembled 
cable  only;  and  $20  for  unassem- 
bled cable  kit  only. 

Drude  Micro  Services,  P.O.  Box 
53X  Cedar  Falls,  I A  50613. 
Circle  Reader  Service  Number  201, 


4  REAL 

Pascal 
for  the 
CI  28! 

Pascal  1 28  is  a  full  ISO  implementation.  Now  you  can 
write  programs  at  home  that  run  on  mainframes  at 
school  or  the  office.  And,  Kyan  has  the  power  and 
features  needed  to  develop  state-of-the-art  software. 

Pascal  128  includes  a  Full  Screen  Text  Editor,  Native 
Code  Compiler,  Ivlacro  Assembler,  300  page  Tutorial 
Ivlanual,  and  more! 

Kyan  Pascal  128  is  a  bargain  at  $69.95! 

Order  yours  today!  See  what  a  real  Pascal  compiler 
can  do  on  your  C128! 

415-626-2080 

Send  Check/Money  Order  to; 

Kyan  Software,  Inc.  Dept.  3 

1850  Union  Street  #183 

San  Francisco,  CA  94123 

Please  enclose  S4.50  for  shipping;  S15.00  ouiside  North 
America;  Calif,  residents  add  6.5%  sales  tax. 

All  Kyan  products  come  with  a  30  day  money  back  guarantee. 
Kyan  Pascal  Is  also  available  (or  ihe  C64. 
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Commodore  Compatible 
and  only. . .  $139,00 


FSD-1  5y4"Disk  Drive 
Directly  replaces  the  Commodore  1541  disk  drive. 

)isk  Drive  is  a  versatdo  nnd  ellicienl  disk  drive  bjill  (or  the  ( 
madoro  series  o)  personal  compiilers.  This  disk  drive  Is  (ully  compatible 
with  the  Commodore  64  compuier  and  direelly  replaces  the  Commodore 
154V  Disk  Drive,  giving  much  belter  performance  in  terms  of  data  loading 
and  writing  speed  and  memory  buffer  size. 


Special  Features 

rairanly— your  assur- 
ance of  quality 

Slim  lino  construclion— to  (It  In  those 
smnliw  places 

Winlud  melal  chaasis— to  run  cool  tinil 
otticjoni  always 
"  -'  —  -■—-'  ■■  iih  chaining  opi kin  lor 

5"i"  inttuslry  sl.indaid  tonnal 
Posilivo  lever  lock -lo  eliminalo  the 
"pop  out"  problem 
Ouill  especially  lor  C-64  usees 
-..itioi.  no  snios  Ian  in  Onigon 


To  Order  call  toll  free 
1-800-356-S178 

Visa  and  MastBiCorri  we  welcome.  Allow 
SBOO  sliipping  and  handling.  Or  mail  yout 
ofdor  with  chock  or  fflonuy  order  to: 


Emeralcf  Component  International 
54t  Willamette  Street 
Eugene,  OR  97401 
Tel,  503-6a3tlS* 


W^x 


mm  How  To  Type  In 
COMPUTEVs  GAZETTE  Programs 


Each  month,  computei's  gazette 
publishes  programs  for  the  Com- 
modore 128,  64,  Plus/4,  16,  and 
VIC-20,  Each  program  is  clearly 
marked  by  title  and  version.  Be  sure 
to  type  in  the  correct  version  for 
your  machine.  All  64  programs  run 
on  the  128  in  64  mode.  Be  sure  to 
read  the  instructions  in  the  corre- 
sponding article.  This  can  save  time 
and  eliminate  any  questions  which 
might  arise  after  you  begin  typing. 

We  frequently  publish  two 
programs  designed  to  make  typing 
easier:  The  Automadc  Proofreader, 
and  MLX,  designed  for  entering 
machine  language  programs. 

When  entering  a  BASIC  pro- 
gram, be  especially  careful  with 
DATA  statements  as  they  are  ex- 
tremely sensitive  to  errors.  A 
mistyped  number  in  a  DATA  state- 
ment can  cause  your  machine  to 
"lock  up"  (you'll  have  no  control 
over  the  computer).  If  this  happens, 
the  only  recourse  is  to  turn  your 
computer  off  then  back  on,  erasing 
whatever  was  in  memory.  So  be 
sure  to  save  a  copy  of  your  program 
before  you  run  it.  If  your  computer 
crashes,  you  can  always  reload  the 
program  and  look  for  the  error. 


When  You  Bead:         Press: 

{CLRI 
{HOME} 

i  SHIFT  i  |_a.R(H0ME  j 
f  aRIHOME'  ; 

{UP} 

SHIFT       I    CRSR  \ 

{DOWN) 

dl^«s«  t.i 

{LEFT! 

shift]  [— crsr'— 

{RIGHT} 

—  CRSR— ► 

{RVS} 

[EiRL]^?"] 

See: 


m 


{OFF) 

{DLK) 
{WHT} 
(RED) 
{CSfN} 


[1?!]D"I] 

[H.^L'J 
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special  Characters 

Most  of  the  programs  listed  in  each 
issue  contain  special  control  charac- 
ters. To  facilitate  typing  in  any  pro- 
grams from  the  GAZETTE,  use  the 
following  listing  conventions. 

The  most  common  type  of  con- 
trol characters  in  our  listings  appear 
as  words  within  braces:  {DOWN} 
means  to  press  the  cursor  down 
key;  {5  SPACES}  means  to  press 
the  space  bar  five  times. 

To  indicate  that  a  key  should 
be  shifted  {hold  down  the  SHIFT 
key  while  pressing  another  key), 
the  character  is  underlined.  For  ex- 
ample, A  means  hold  down  the 
SHIFT  key  and  press  A.  You  may 
see  strange  characters  on  your 
screen,  but  that's  to  be  expected.  If 
you  find  a  number  followed  by  an 
underlined  key  encJosed  in  braces 
(for  example,  {8  A}),  type  the  key 
as  many  times  as  indicated  (in  our 
example,  enter  eight  SHIFTed  A's). 

If  a  key  is  enclosed  in  special 
brackets,  §  1,  hold  down  the 
Commodore  key  (at  the  lower  left 
corner  of  the  keyboard)  and  press 
the  indicated  character. 

Rarely,  you'll  see  a  single  letter 
of  the  alphabet  enclosed  in  braces. 


When  You  Read: 

{FDR} 
[CRN} 
(BI.U) 
(VELI 
{  FI  ] 
{  F2  ! 
{  F3  ) 
{  R  ) 
{  F5  ) 
{  F6  1 
{  F7  } 
{  F8  ) 


Press: 

CTRL  \\     5 


See: 


CTRL 


CTRL 

7 

CTRL 

e 

J 

n 

SH(FT          fl 

(J 

SHIFT 

(3 

H 


na 


SHIFT 


This  can  be  entered  on  the  Com- 
modore 64  by  pressing  the  CTRL 
key  while  typing  the  letter  in 
braces.  For  example,  {A}  means  to 
press  CTRL-A. 

The  Quote  Mode 

Although  you  can  move  the  cursor 
around  the  screen  with  the  CRSR 
keys,  often  a  programmer  will  want 
to  move  the  cursor  under  program 
control.  This  is  seen  in  examples 
such  as  {LEFT}  and  {HOME}  in 
the  program  listings.  The  only  way 
the  computer  can  tell  the  difference 
between  direct  and  programmed 
cursor  control  is  the  quote  mode. 

Once  you  press  the  quote  key, 
you're  in  quote  mode.  This  mode 
can  be  confusing  if  you  mistype  a 
character  and  cursor  left  to  change 
it.  You'll  see  a  reverse  video  charac- 
ter (a  graphics  symbol  for  cursor 
left).  In  this  case,  you  can  use  the 
DELete  key  to  back  up  and  edit  the 
line.  Type  another  quote  and  you're 
out  of  quote  mode.  If  things  really 
get  confusing,  you  can  exit  quote 
mode  simply  by  pressing  RETURN. 
Then  just  cursor  up  to  the  mistyped 
line  and  fix  it. 
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The  Automatic  Proofreader 


Philip  i.  Nelson,  Assistant  Editor 

"The  Automatic  Proofreader"  helps 
you  type  in  program  listings  for  the 
128,  64,  Plus/4,  16,  and  ViC"20  and 
prevents  nearly  every  kind  of  typing 
mistake. 

Type  in  the  Proofreader  exactly  as 
listed.  Since  the  program  can't  check  it- 
self, type  carefully  to  avoid  mistakes. 
Don't  omit  any  lines,  even  if  they  con- 
tain unfamiliar  commands.  After  finish- 
ing, save  a  copy  or  two  on  disk  or  tape 
before  running  it.  This  is  important  be- 
cause the  Proofreader  erases  the  BASIC 
portion  of  itself  when  you  run  it,  leav- 
ing ordy  the  machine  language  portion 
in  memory. 

Next,  type  RUN  and  press  RE- 
TURN. After  announcing  which  com- 
puter it's  running  on,  the  Proofreader 
displays  the  message  "Proofreader 
Active".  Now  you're  ready  to  type  in  a 
BASIC  program. 

Every  time  you  finish  typing  a  line 
and  press  RETURN,  the  Proofreader 
displays,  a  two-letter  checksum  in  the 
upper-left  corner  of  the  screen.  Com- 
pare this  result  with  the  two-letter 
checksum  printed  to  the  left  of  the  line 
in  the  program  listing.  If  the  letters 
match,  it's  almost  certain  the  line  was 
typed  correctly.  If  the  letters  don't 
match,  check  for  your  mistake  and  cor- 
rect the  line. 

The  Proofreader  ignores  spaces  not 
enclosed  in  quotes,  so  you  can  omit  or 
add  spaces  between  keywords  and  still 
see  a  matching  checksum.  However, 
since  spaces  inside  quotes  are  almost  al- 
ways significant,  the  Proofreader  pays 
attention  to  them.  For  example,  10 
PRINT'THIS  IS  BASIC"  will  generate 
a  different  checksum  than  10 
PRINT'THIS  ISBA        SIC". 

A  common  typing  error  is  transpo- 
sition— typing  two  successive  charac- 
ters in  the  wrong  order,  like  PIRNT 
instead  of  PRINT  or  64378  instead  of 
64738,  The  Proofreader  is  sensitive  to 
the  position  of  each  character  within  the 
line  and  thus  catches  transposition 
errors. 

The  Proofreader  does  not  accept 
keyword  abbreviations  (for  example,  ? 
instead  of  PRINT).  If  you  prefer  to  use 
abbreviations,  you  can  still  check  the 
line  by  LlSTing  it  after  typing  it  in, 
moving  the  cursor  back  to  the  line,  and 


pressing  RETURN,  LlSTing  the  line 
substitutes  the  full  keyword  for  the  ab- 
breviation and  allows  the  Proofreader 
to  work  properly.  The  same  technique 
works  for  rechecking  programs  you've 
already  typed  in. 

If  you're  using  the  Proofreader  on 
the  Commodore  128,  Plus/4,  or  16,  do 
7tot  perform  any  GRAPHIC  commands 
while  the  Proofreader  is  active.  When 
you  perform  a  command  like  GRAPH- 
IC 1,  the  computer  moves  everything  at 
the  start  of  BASIC  program  space — in- 
cluding the  Proofreader — to  another 
memory  area,  causing  the  Proofreader 
to  crash.  The  same  thing  happens  if  you 
run  any  program  with  a  GRAPHIC 
command  while  the  Proofreader  is  in 
memory, 

Thougn  the  Proofreader  doesn't 
interfere  with  other  BASIC  operations, 
it's  a  good  idea  to  disable  it  before  run- 
ning another  program.  However,  the 
Proofreader  is  purposely  difficult  to  dis- 
lodge: It's  not  affected  by  tape  or  disk 
operations,  or  by  pressing  RUN/ 
STOP-  RESTORE.  The  simplest  way  to 
disable  it  is  to  turn  the  computer  off 
then  on.  A  gentler  method  is  to  SYS  to 
the  computer's  built-in  reset  routine 
(SYS  65341  for  the  128,  64738  for  the 
64,  65526  for  the  Plus/4  and  16,  and 
64802  for  the  VIC).  These  reset  routines 
erase  any  program  in  memory,  so  be 
sure  to  save  the  program  you're  typing 
in  before  entering  the  SYS  command. 

If  you  own  a  Commodore  64,  you 
may  already  have  wondered  whether 
the  Proofreader  works  with  other  pro- 
gramming utilities  like  "MetaBASIC." 
The  answer  is  generally  yes,  if  you're 
using  a  64  and  activate  the  Proofreader 
after  installing  the  other  utility.  For  ex- 
ample, first  load  and  activate  Meta- 
BASIC, then  load  and  run  the 
Proofreader, 

When  using  the  Proofreader  with 
another  utility,  you  should  disable  both 
programs  before  running  a  BASIC  pro- 
gram. WhUe  the  Proofreader  seems  un- 
affected by  most  utilities,  there's  no 
way  to  promise  that  it  will  work  with 
any  and  every  combination  of  utilities 
you  might  want  to  use.  The  more  utili- 
ties activated,  the  more  fragile  the  sys- 
tem becomes. 

The  New  Automatic  Proofreader 

L0    VEC:=PEEK{77  2)+2  56*PE1-;K(77  3) 
!LO=43  !lil  =  44 


20    PRINT    "AUTOMATIC    PROOFREADE 

R    KOK    ";!IF    VEC:=42364    THEN 

{ SPACE  1  PRINT    "C-64" 
30    IF   VEC=50556    THEN    PIUNT    "VI 

C-20" 
40    IF   VEC=35156   THEN   GRAPEIIC   C 

LR: PRINT  "PLUS/4  K  16" 
50  IF  VEC=17165  THEN  L0=45!HI= 

46:GRAPHIC  CLR: PRINT"12S" 
60  SA=(PEEK{LO)+256*PEEK(IiI))+ 

6:ADR=SA 
70  FOR  J=0  TO  166: READ  BYT:POK 

E  ADR,BYT:ADR=Al)R+l:CHK=CHK 

+UYT:NEXT 
30  IF  CHKO20S70  THEN  PRINT  "* 

ERROR*  CHECK  TYPING  IN  DATA 
STATEMENTS": END 
90  FOR  J=l  TO  5: READ  RF,LF,HF; 

RS=SA+RFiHB=INTCRS/256) !LB= 

RS-(256*HB) 
100  CHK=CHK+RF+LF+HF:POKE  SA+L 

F, LB: POKE  SA+HF, HQ :NEXT 
110  IF  GHKO22054  THEN  PRINT  " 

•ERROR*  RELOAD  PROGRAM  AND 

I  SPACE) CHECK  FINAL  LINE": EN 

D 
120  POKE  SA+149,PEEK( 772) ! POKE 

SA+150,PEEK(773) 
130  IF  VEC=17165  THEN  POKE  SA+ 

14, 22: POKE  SA+18 , 23 : POKESA+ 

29,2  24  :POKESA+ 139, 224 
140  PRINT  CHRS(147};CHR5(17),-" 

PROOFREADER  ACTIVE":SYS  SA 
150  POKK  HI,PEEK(HI  )-t-l:POKE  (P 

EEK{LO)  +  2S6*PEEK(SiI))-l,0:N 

EW 
160  DATA  120,169,73,141,4,3,16 

9,3,141,5,3 
170  DATA  88,96,165,20,133,167, 

165,21, 133, 166, 169 
180  DATA  0,141,0,255,162,31,18 

1 ,199,157,227,3 
190  DATA  202,16,248,169,19.32, 

210,255,169,13,32 
200  DATA  210,255,160,0,132,180 

,132,  176, 136,230,180 
210  DATA  200,185,0,2,240,46,20 

1 ,34,208,8,72 
220  DATA  165,176,73,255,133,17 

6,104,72,201 ,32,208 
230  DATA  7,165,176,208,3,104,2 

08,226,104, 166,180 
240  DATA  24,165,167,121,0,2,13 

3,157,  165, 168, 105 
2  50  DATA  0,13  3,168,202,208,2  39 

,240,202, 165, 167,69 
260    DATA    168,72,41,15,168,185, 

211,3,32,210,255 
270    DATA    104,74,74,74,74,168,1 

85,211,3,32,210 
280    DATA    255,162,31,189,227,3, 

149,199,202,16,248 
290    DATA    169,146,32,210,255,76 

,86,137,65,66,67 
300    DATA    68,59,70,71,72,74,75, 

77,80,81,82,83,88 
310    DATA    13,2,7,167,31,32,151, 

116,117,151,128,129,167,136 
,137  „ 
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MLX 


Machine  Language  Editor 
For  The  Commodore  64 


Ottis  Cowper 
Technical  Editor 


"MLX"  is  a  labor-saving  utility  that 
will  help  you  enter  machine  lan- 
guage program  listings  without  error. 
MLX  is  required  to  enter  all  Commo- 
dore 64  machine  language  programs 
published  in  computei's  gazette. 
This  version  of  MLX  was  first  pub- 
lished in  the  January  1986  issue;  it 
cannot  be  used  to  enter  MLX  pro- 
grams published  prior  to  that  date, 
nor  can  earlier  versions  of  MLX  be 
used  to  enter  the  listings  in  this  issue. 

Type  in  and  save  a  copy  of  MLX.  You'l! 
need  it  for  all  future  machine  language 
programs  in  COMPUTEl's  GAZETTE,  as 
well  as  machine  language  (ML)  pro- 
grams in  our  companion  magazine, 
COMPUTE!,  and  COMPUTE!  books. 
When  you're  ready  to  enter  an  ML  pro- 
gram, load  and  run  MLX.  It  asks  you  for 
a  starting  and  ending  address.  These 
addresses  appear  in  the  article  accom- 
panying the  MLX-format  program  list- 
ing you're  typing.  If  you're  unfamiliar 
with  ML,  the  addresses  (and  all  other 
values  you  enter  in  MLX)  may  appear 
strange.  Instead  of  the  usual  decimal 
numbers  you're  accustomed  to,  these 
numbers  are  in  hexadecima} — a  base  16 
numbering  system  commonly  used  by 
ML  programmers.  Hexadecimal — hex 
for  short — includes  the  numerals  0-9 
and  the  letters  A-F.  But  even  if  you 
know  nothing  about  ML  or  hex,  you 
should  have  no  trouble  using  MLX. 

After  you  enter  the  starting  and 
ending  addresses,  MUC  offers  the  op- 
tion of  clearing  the  workspace.  The  data 
you  enter  with  MLX  is  kept  in  a  special 
reserved  area  of  memory;  clearing  this 
workspace  area  fills  the  reserved  area 
with  zeros,  which  will  make  it  easier  to 
find  where  you  left  off  typing  if  you  en- 
ter the  listing  in  several  sessions. 
Choose  this  option  if  you're  starting  to 
enter  a  new  listing.  If  you're  continuing 
a  listing  that's  partially  typed  from  a 
previous  session  there's  no  point  in 
clearing  the  workspace,  since  the  data 
you  load  in  will  fill  the  area  with  what- 
ever values  were  in  workspace  memory 
at  the  time  of  the  last  Save. 

At  this  point,  MLX  presents  a 
menu  of  commands: 

Enter  data 

Display  data 

Load  data 

Save  file 

Quit 

Press  the  corresponding  key  to  select  a 
menu  option.  These  commands  are 
available  only  while  the  menu  is  dis- 


played. You  can  get  back  to  the  menu 
from  most  options  by  pressing 

RETURN. 

Entering  A  Listing 

To  begin  entering  data,  press  E.  You'll 
be  asked  for  the  address  at  which  you 
wish  to  begin.  (If  you  pressed  E  by  mis- 
take, you  can  return  to  the  command 
menu  by  pressing  RETURN.)  When 
you  begin  typing  a  listing,  enter  the 
starting  address  here.  If  you're  typing  in 
a  long  listing  in  several  sessions,  you 
should  enter  the  address  where  you  left 
off  typing  at  the  end  of  the  previous 
session.  In  any  case,  make  sure  the  ad- 
dress you  enter  corresponds  to  the  ad- 
dress of  a  tine  in  the  MLX  listing. 
Otherwise,  you'll  be  unable  to  enter  the 
data  correctly. 

After  you  enter  the  address,  you'll 
see  that  address  appear  as  a  prompt 
with  a  nonblinking  cursor.  Now  you're 
ready  to  enter  data.  To  help  prevent 
typing  mistakes,  only  a  few  keys  are  ac- 
tive, so  you  may  have  to  unlearn  some 
habits.  MLX  listings  consist  of  nine  col- 
umns of  two-digit  numbers — eight  bytes 
of  data  and  a  checksum.  You  do  not  type 
spaces  between  the  columns;  the  new 
MLX  automatically  inserts  these  for 
you.  Nor  do  you  press  RETURN  after 
typing  the  last  number  in  a  line;  MLX 
automatically  enters  and  checks  the 
line  after  you  type  the  last  digit.  The 
only  keys  needed  for  data  entry  are  0-9 
and  A-F.  Pressing  most  of  the  other 
keys  produces  a  warning  buzz. 

To  correct  typing  mistakes  before 
finishing  a  line,  use  the  INST/DEL  key 
to  delete  the  character  to  the  left  of  the 
cursor.  (The  cursor-left  key  also  de- 
letes.) If  you  mess  up  a  line  badly,  press 
CLR/HOME  to  start  the  line  over.  The 
RETURN  key  is  also  active,  but  only 
before  any  data  is  typed  on  a  line.  Press- 
ing RETURN  at  this  point  returns  you 
to  the  command  menu.  After  you  type  a 
character,  MLX  disables  RETURN  until 
the  cursor  returns  to  the  start  of  a  line. 
Remember,  you  can  press  CLR/HOME 
to  quickly  get  to  a  line  number  prompt. 

Beep  Or  Buzz? 

After  you  type  the  last  digit  in  a  line, 
MLX  calculates  a  checksum  from  the 
line  number  and  the  first  eight  columns 
of  data,  then  compares  it  with  the  value 
in  the  ninth  column.  The  formula 
(found  in  lines  370-390  of  the  MLX 
program)  catches  almost  every  conceiv- 
able typing  error,  including  the  trans- 
position of  numbers.  If  the  values 


match,  you'll  hear  a  pleasant  beep,  the* 
data  is  added  to  the  workspace  area, 
and  the  prompt  for  the  next  line  of  data 
appears  (unless  the  line  just  entered 
was  the  last  line  of  the  listing— in 
which  case  you'll  automatically  ad- 
vance to  the  Save  option).  But  if  MLX 
detects  a  typing  error,  you'll  hear  a  low 
buzz  and  see  an  error  message.  Then 
MLX  redisplays  the  line  for  editing. 

To  edit  a  line,  move  the  cursor  left 
and  right  using  the  cursor  keys.  (The 
INST/DEL  key  now  works  as  an  alter- 
native cursor-left  key.)  You  cannot 
move  left  beyond  the  first  character  in 
the  line.  If  you  try  to  move  beyond  the 
rightmost  character,  you'll  reenter  the 
line.  To  make  corrections  in  a  mistyped 
line,  compare  the  line  on  the  screen 
with  the  one  printed  in  the  listing,  then 
move  the  cursor  to  the  mistake  and  type 
the  correct  key.  During  editing,  RE- 
TURN is  active;  pressing  it  tells  MLX  to 
recheck  the  line.  You  can  press  the 
CLR/HOME  key  to  clear  the  entire  line 
if  you  want  to  start  from  scratch,  or  if 
you  want  to  get  to  a  line  number 
prompt  to  use  RETURN  to  get  back  to 
the  menu. 

Other  MLX  Functions 

The  Display  data  option  lets  you  review 
your  work.  When  you  select  D,  you'll 
be  asked  for  a  starting  address.  (As  with 
the  other  menu  options,  pressing  RE- 
TURN at  this  point  takes  you  back  to 
the  command  menu.)  Make  sure  the  ad- 
dress corresponds  to  a  line  from  the  list- 
ing. You  can  pause  the  scrolling  display 
by  pressing  the  space  bar.  (MLX  finish- 
es printing  the  current  line  before  hatt- 
ing.) To  resume  scrolling,  press  the 
space  bar  again.  The  display  continues 
to  scroti  until  the  ending  address  is 
reached,  then  the  menu  reappears.  To 
break  out  of  the  display  and  return  to 
the  menu  before  the  ending  address  is 
reached,,  press  RETURN.  A  quick  way 
to  check  your  typing  is  to  compare  the 
reverse  video  checksums  on  the  screen 
with  the  data  in  the  rightmost  column 
of  the  printed  listing.  If  the  values 
match,  you  can  be  sure  the  line  is  en- 
tered correctly. 

The  Save  and  Load  menu  options 
are  straightforward.  First,  MLX  asks  for 
a  filename.  (Again,  pressing  RETURN 
at  this  prompt  without  entering  any- 
thing returns  you  to  the  command 
menu.)  Next,  MLJC  asks  you  to  press 
either  T  or  D  for  tape  or  disk.  If  you  no- 
tice the  disk  drive  starting  and  stopping 
several  times  during  a  toad  or  save, 
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don't  panic;  this  behavior  is  nonTial  be- 
cause MIj;  opens  and  reads  from  or 
writes  to  the  file  instead  of  using  the 
usual  LOAD  and  SAVE  commands.  For 
disk,  the  drive  prefix  0;  is  automatically 
added  to  the  filename  (iine  750),  so  this 
should  twt  be  included  when  entering 
the  name.  (This  also  precludes  the  use 
of  @  for  Save-with-Replace,  so  remem- 
ber to  give  each  version  saved  a  differ- 
ent name.)  MLX  saves  the  entire  work- 
space area  from  the  starting  to  ending 
address,  so  the  save  or  toad  may  take 
longer  than  you  might  expect  if  you've 
entered  only  a  small  amount  of  data 
from  a  long  listing.  When  saving  a  par- 
tially completed  listing,  make  sure  to 
note  the  address  where  you  stopped 
typing  so  you'll  know  where  to  resume 
entry  when  you  reload. 

MLX  reports  any  errors  detected 
during  the  save  or  load.  (Tape  users 
should  bear  in  mind  that  the  Commo- 
dore 64  is  never  able  to  detect  errors 
when  saving  to  tape.)  MLX  also  has 
three  special  load  error  messages: 
INCORRECT  STARTING  ADDRESS, 
which  means  the  file  you're  trying  to 
load  does  not  have  the  starting  address 
you  specified  when  you  ran  MLX; 
LOAD  ENDED  AT  address,  which 
means  the  file  you're  trying  to  load 
ends  before  the  ending  address  you 
specified  when  you  started  MLX;  and 
TRUNCATED  AT  ENDING  ADDRESS, 
which  means  the  file  you're  trying  to 
load  extends  beyond  the  ending  ad- 
dress you  originally  specified.  If  you  get 
one  of  these  messages  and  feel  certain 
that  you've  loaded  the  right  file,  exit 
and  rerun  MLX,  being  careful  to  enter 
the  correct  ending  address. 

The  Quit  menu  option  has  the  ob- 
vious effect — it  stops  MLX  and  enters 
BASIC  at  a  READY  prompt.  Since  the 
RUN/STOP  key  is  disabled,  Q  lets  you 
exit  the  program  without  turning  off  the 
computer.  (Of  course,  RUN/STOP- 
RESTORE  also  gets  you  out.)  You'll  be 
asked  for  verification;  press  Y  to  exit  to 
BASIC,  or  any  other  key  to  return  to  the 
menu.  After  quitting,  you  can  type 
RUN  again  and  reenter  MLX  without 
losing  your  data,  as  long  as  you  don't 
use  the  clear  workspace  option. 

The  Finished  Product 

When  you've  finished  typing  all  the 
data  for  an  ML  program  and  saved  your 
work,  you're  ready  to  see  the  results. 
The  instructions  for  loading  the  fin- 
ished product  vary  from  program  to 
program.  Some  ML  programs  are  de- 
signed to  be  loaded  and  run  like  BASIC 
programs,  so  ail  you  need  to  type  is 
LOAD  ■'filename", 8  for  disk  or  LOAD 
"fUename"  for  tape,  and  then  RUN. 
(Such  programs  usually  have  0801  as 
their  MLX  starting  address.)  Others 
must  be  reloaded  to  specific  addresses 


with  a  command  such  as  LOAD  "file- 
uamL'",8A  for  disk  or  LOAD  "file- 
name",1,1  for  tape,  then  started  with  a 
SYS  to  a  particular  memory  address. 
(On  the  Commodore  64,  the  most  com- 
mon starting  address  for  such  programs 
is  49152,  which  corresponds  to  MLX 
address  COOO.)  In  any  case,  you  should 
always  refer  to  the  article  which  accom- 
panies the  ML  listing  for  information  on 
loading  and  running  the  program. 

By  the  time  you  finish  typing  in  the 
data  for  a  long  ML  program,  you'll  have 
several  hours  invested  in  the  project. 
Don't  take  chances — use  our  "Auto- 
matic Proofreader"  to  type  in  MLX,  and 
then  test  your  copy  thoroughly  before 
first  using  it  to  enter  any  significant 
amount  of  data.  (Incidentally,  MLX  is 
included  every  month  on  the  gazette 
DISK.)  Make  sure  all  the  menu  options 
work  as  they  should.  Enter  fragments  of 
the  program  starring  at  several  different 
addresses,  then  use  the  Display  option 
to  verify  that  the  data  has  been  entered 
correctly.  And  be  sure  to  test  the  Save 
and  Load  options  several  times  to  en- 
sure that  you  can  recall  your  work  from 
disk  or  tape.  Don't  let  a  simple  typing 
error  in  MLX  cost  you  several  nights  of 
hard  work. 

MLX 

For  insiruclions  on  entering  this  Usiing, 
refer  to  "How  To  Type  In  COMPUTErs 
GAZETTE  Programs"  elseivhere  in  this 
issue. 

EK    ISO    POKE    56,50£CLRjDIM    IN?, 

I,J,A,B,A5,B5,A(7),N5 
DM    110    C4  =  48:C6t»16  tC7  =  7:Z2  =  2iZ 

4  =  254 :ZS=255  1 26=256  t Z7= 

127 
CJ    120    FA=PEEK(45)+S6*PEEK(46) 

! BS=PEEK ( 55 ) +Z6*PEEK( 56 

)  :HS="01234SS789ABCDEF" 
SB    130    R5aCHR5(13) tL5=" (LEFT)" 

:S5="    "!DS=CHRS(20)!ZS= 

CMRS(0) !TS="(13    RIGHT}" 
CQ    140    SD=»54272:FOR    I  =  SD   TO   SD 

+23: POKE    I , 0 :NEXTtPOKE 

(SPACEJSD+24,15:POKE    78 

8,52 
FC    150    PRINT" (CLR! "CHR? ( 142 )CH 

R5(8):POKE    53280, ISiPOK 

E    53281,15 
EJ    160    PRINT   T5"    (REDjlRVSj 

{2    SPACtlSjga    Si 

12  spaces) "SPCt 28)" 

{2  SPACES) (OFF) {BLUl  ML 
X  II  {REDJtRVsi 
{2  SPACESj''SPC(2a)" 
[12  SPACESjfBLUl" 
FR  170  PRINT" {3  down! 

(3  SPACES ICOMPUTEI 'S  MA 
CHIME  LANGUAGE  EDITOR 

13  DOWN  J" 

JB  180  P RI NT "[BLK) STARTING  ADD 
R!iSSg4J"!  !GOSUB300:SA=A 
D:GOSUB1040!lF  F  THEN18 
0 

GP    190    PRINT"{BLKH2    SPACESJEN 
DING    Ai)DRESS|43";  sGOSUB 
300:EA=AD!GOSUB1B30;IF 
{ SPACE }F   THEN190 

KR   200    INPUT"l3    DOim ) [BLK)CLEA 


PG    210 


DR   220 


ED 

230 

JS 

240 

JH 

250 

HK 

260 

FD   270 


EJ    280 


EM 

290 

JX 

300 

KF 

310 

PP 

320 

JA 

330 

GX 

340 

CH 

350 

RR 

360 

BE 

370 

PX 

380 

JC 

390 

QS 

400 

EX 

410 

HD 

420 

JK 

430 

SK 

440 

GC 

450 

HA    460 


HD 

470 

FK 

480 

HP 

490 

KG 

500 

MX 

510 

GK 

520 

R  WORKSPACE  [Y/N]g4i";A 
5iIF  LEFT5(AS,1 )<>"y"TH 
EN220 

PRINT "(2  DOWN} [BLU) WORK 
ING.  . .";  :F0RI=BS  TO  BS+ 
EA-SA+7:P0KE  I,0!NEXT:P 
RItJT"DONE" 

PRINTTAB(10)"[2    DOWN) 
(BLKllRVS)    MLX   COMMAND 
ESPACE)MENU    tD0WN]i4i"i 
PRINT   T5"lRVS)E{0FFlNTE 

r  data" 

PRINT   T$"{RVS}DtOFFjlSP 
LAY   DATA":PRINT   T?" 
(RVS}l{0FF]OAD    DATA" 
PRINT   T$"[RVS)S(OFF}AVE 

FILE":PRINT    TS"tRVSlQ 
{OFF)UITl2    DOWNllBLKl" 
GET    A$:IF   A5=N5    THEN250 
A=0:FOR    I^l    TO    5: IF   AS= 
MID5("EDLSQ",I,l)THEN   A 
=1:1=5 

NEXTiON  A  GOTO420,610,6 
90,700,280:GOSUB1O60:GO 
TO250 

PRINT "{RVS]  QUIT  " : INPU 
T"{DOWN}i43ARE   YOU    SURE 

[Y/N]"; A5:IF   LEFT? (AS, 
l)<>"y"THEK220 
POKE    SD+24,0iEND 
IN?=N$:AD=0:INPUTIN5:IP 
LEN(IN5) <^4THENRETURN 
B?=INS!GOSUB320tM>=A:BS 
=MIDSilNS,3) :GOSUB320tA 
D= AD* 2 5 6+ As  RETURN 
A=0iFOR   J=l    TO    2!A?=»MID 
?[B$,J,1) iD=ASC(AS)-C4+ 
(A5>  "?"  )  *C7  :A=>A*C6+D 
IF    B<0   OR   B>15    THEN   AD= 
0;A=-ltJ=2 
NEXT:RETURfJ 

B=INT(A/C6) :PRINT  HID?C 
H5,Q+1,1) ; !B=A-S*C6:PRI 
NT  MIDS(H$,B+1,1); iRETU 
RN 

A=INT(AD/Z6) !GOSUB3S0:A 
=AD-A*26:GOSUB3 50: PRINT 
"t"; 

CK=INT(AD/Z6)  iCK='Mi-Z4* 
CK+Z5*(CK>Z7) iGOTO390 
CK=CK*Z2+Z5-*(CK>Z7)+A 
CK=CK+Z5*{CK>Z5) : RETURN 
PRINT" [DOWN) STARTING    AT 
^41": :GOSUB3O0tIF    IN?<^ 
NS    THEN   GOSUB1030:IF   F 
[ SPACE )THEN400 
RETURN 

PRINT" {RVS}    ENTER    DATA 
(SPACE) ":GOSUB400:IF    IN 
$=N?    THEN220 
0PEN3,3:PR1NT 
POKE198,0:GOSUB360:IF   F 

THEN    PRINT    IN5:PRINT" 
{UP) [5    right}"; 
FOR    1=0   TO    24    STEP    3 :B? 
=SS:FOR   J=l    TO    2>IF    FT 
HEN    BS=MID$(INS,I+J,1) 
PRINT" [RVS) "B5L5fiIF    l< 
24THGN   PRINT" {off}"; 
GET   A?!lF   A5=N?    TaEN470 
IF(A?>"/"ANDA5<i":  ")0R{A 
5>"3"ANDA5<"G")THEN540 
IF   AS=R?    AND( (I=0)AND( J 
■=1)0R   F)THEN    PRINT    B?  ;  t 
J=2  :NEXT: Is24 :GOTO5S0 
IF   A?="[HOMEi"   THEN    PRI 
NT    B5:J=.2jNEXT:I  =  24iNEX 
T:F=0:GOTO440 
IF(A5="{RIGHT)")ANDF   TH 
ENPRINT    85L?; :GOTO540 

IF  AS<>LS  AND  ASoDS  OR 
( (1=0 ) AND (J=l) ) THEN    GOS 
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HG  530 

OS  540 

PM  550 

QC  560 

PK  570 

Hj  see 

QQ  590 


GO 

60S 

QA 

G10 

BJ 

620 

KS 

630 

CC 

640 

KH 

650 

KC 

660 

BQ 

670 

AD 

680 

CM 

690 

PC 

700 

RX 

710 

PR 

720 

FP 

730 

HQ 

740 

HH 

750 

SQ 

760 

77H 

PE 

780 

FC 

7  90 

GS 

800 

MA 

810 

GE 

820 

UB106O:GOTO470 

A$=L5+SS+1.S:PRINT    BJL?; 

:J=2-J;IF  J    THEN    PRINT 

[SPACE}LS; 5 1=1-3 

PRINT    AS;:WEXT   JiPRINT 

! SPACE lS$; 

NEXT    ItPRINT:PRINT"[UP) 

15    RIGHT}"; !INPUT#3,IN5 

:IF  INS=N$  THEN  CL0SE3 ! 
GOTO220 

FOR   1=1    TO   25   STEP3jB5= 

MID5(INS,I) :GOSUB320;IF 
I<25    THEN   GOSUB3a0!A(I 

/3)=A 

NEXT;IF  AOCK  THEW  GOSLI 
B1060tPRINT"tBLKj [ RVS ) 

[SPACE}ERR0R:    REENTER   L 

IHE    g4i"tF=lsGOT0440 
GOSU Bl 08 0 : B= BS+ AD- SA ! FO 
R   1=0   TO   7 ! POKE   B+I,A(I 

)  ;NEJCT 

AD=AD+Q!lF  AD>EA  THEN  C 
LOSE3  sPBINT" {DOWN ) { BLUj 
**    END   OF    ENTRY    **iBLK3 

(2    DOWN]":GOTO700 
?=0:GOTO440 

PRINT" (CLR) {DOWN) (RVSj 
{SPACE] DISPLAY    DATA    "sG 
OSUB400:IF   IN5=K5   THEN2 
20 

PRIKT"iDOWN}{BLUjPRESS: 

[RVSjSPACEfOFF)    TO    PAU 

SE,     [ RVS} RETURN {OFF  3    TO 

BREAKHltDOWNl" 
GOSOB360:Bi=BS+AD-SAsFOR 
I=BTO   B+7:A=PEEK(I) :GOS 
UB350 ! GOSU B380 SPRINT   S? 

NEXT!PRINT"{RVS}"! lAaCK 

! GOSU B3 50! PRINT 

P=l!AD=AD+8:IF   AD>EA   TH 

ENPRINT" tD0WN){8LU}**    E 

NO   OF   DATA    **":GOTO220 

GET   A5:IF   A^aR?    THEN   GO 

SUB1080SGOTO220 

IF   ASbS?    TfiEN    F=F+liGOS 

UB10a0 

ONFGOTO630,660,630 

PRINT" {down! {RVS]    LOAD 

{SPACE JDATA  ":OP=1:GOTO 

710 

PRINT" (TOWN  J [RVS]    SAVE 

[SPACE}FILE    ":OP=0 

INS  =>N5  J  INPUT"  {  DOWN  iFILE 

NAMEMi"f  IN5:IF    INSafi? 

E SPACE JTHBN2 20 

F=>0:PRINT"iDOWN]  {BLK3 

{ RVS 3 t{ OFF  Jape  or  {rvs] 

DlOFFjlSK:    Nl"; 

GET    A$:IF    A5="T"THEN    PR 

INT"T{ DOWN) " :GOTO680 

IF    AS<>"D"THEN730 

PRINT "D[ DOWN ] " iOPENl 5 , 8 

, 15 , "10  I "iBsEA-SAjIN5  =  " 

0!"+IN5!lP    OP   THEWaiB 

OPEN    1,8,8,IN5+",P,W"!G 

OSUB860;IF   A   THEN220 

AH=INT(SA/2S6):AL=SA-{A 

H*256) ;PRINT*1,CHR$(AL) 

!CHR$(AH) f 

FOR    1=0   TO    B:PRINTtl,CH 

R?(PEEK(BS+I) ) ; jIF    ST    T 

HEN800 

NEXTiCLOSEl :CL0SElStGOT 

0940 

GOSUB1060  tPRINT" [down] 

{BLKJERROR   DURING    SAVE: 

141 " :GOSUB8G0 :GOTO220 

OPEN    1,8,8,IN5+",P,R"jG 

OSUBB60iIF   A   THEN220 

GET#1,A$,B$ :Ap=ASC(A5+Z 


?)+256*ASC(B?+25) ilF   AD 
<>SA   THEN    F=l!GOTO850 
KH   330    FOR    I30   TO    B:GET#1,AS:P 
OKE   BS+1,ASC(A5+Z$) :IF 
{ SPACE )ST   AND(I<>B)THEN 
F=2!AD=I:1=B 
FA   840    NEXT:  IP   ST0  64    THEN    F=3 
FQ    850    CLOSBl(CLOSE15iON   ABS ( F 

>0)+l    GOTO960,970 
SA   860    INPUT»i5,A,A5:lF   A   THEN 
CLOSEl 1CL0SE15 :GOSUB10 
60: PRINT "{RVS) ERROR:     "A 
5 
GQ    870    RETURN 

EJ    880    POKEia3,PEEK(FA+2) jPOKE 
187 ,PEEK(FA+3 } jPOKEiaa , 
PEEK(FA+4)  :IFOP=>gTHEN92 
0 
EW    890   SYS   63466 :IF( PEEK ( 7B3) A 
NDDTHEN   GOSUB1060tPRIN 
T" [ D0WN3 [ RVS ]    FILE    NOT 
{space] FOUND    ":GOTO6  90 
CS    900   AD=PEEK(829)+256*PEEK{8 
30):IF   ADOSA   THEN   F=l: 
GOTO970 
SC   910    A=PEEK(831  )+256*PEEi<(B3 
2)-liF=F-2*(A<EA)-3*(A> 
EA) :aD=A-AD:GOTO9  30 
KM   920   A=SA:B=EA+l!GOSUB10l0:P 

OKE780,3:SYS    63338 
JF   930    A=BS:B=BS+{EA-SA)+1:G0S 
UBlSlBiON    OP    GOTO950:SY 
S    63591 
AE   940   GOSUBl 080  SPRINT" {BLU}** 
SAVE   COMPLETED    **"jG0T 
0220 
AX   950    POKE147,0!SYS   63562!lF 

{SPACE]ST<>64   THEN970 
FR    960    GOSUB10a0!PRIKT"(BLll)** 
LOAD    COMPLETED    **"tGOT 
0220 
DP    970    GOSUB1060:PRINT"{BLK] 

{rvs) ERROR    DURING    LOAD: 
[down] 141" SON   F   GOSUBSa 
0,990,1000 ;GOTO220 
PP    980    PRINT "INCORRECT    START IN 
G    ADDRESS    ( " ; :GOSUB3  6a : 
PRINT")": RETURN 
GR   990   PRINT"LOAD    ENDED    AT    ";: 
AD=SA+AD: GOSUB3 60 : PRINT 
D? : RETURN 
FD    1000    PRINT "TRUNCATED    AT    END 

ING    ADDRESS"; RETURN 
RX    1010   AH=INT(Ay256] sAL=A-(AH 
*25e) ;POKE193,AL:POKEl 
94,  AH 
FF    1020   AH=INT(B/256)  :AL='B-(AH 
*256) :POKE174,ALiPOKEl 
75, AH: RETURN 
FX    1030    IF   AD<SA   OR   AD> EA   THEN 

1050 
HA   1040    IF(AD>5il    AND   AD<40960 
)OR(AD>49151    AND   AD< 53 
2 48) THEN   GOSUB1080 :F»0 
: RETURN 
HC    10B0    GOSU Bl 060: PR! NT "(RVS] 
[ SPACE  3  INVALID   ADDRESS 
{D0WN){BLKJ":F=1 s RETU 
RN 
AR    1060    POKE   SD+5,31:POKE    SD+6 
,208:POKE   SD,240:POKE 
{SPACE]SD+1,4!P0KE    SD+ 
4,33 
DX    1070    FOR    S=l    TO    100:NEXTiGO 

TO1090 
PF  1080  POKE  SD+5,8:POKE  SD^6 , 
240:POKE  SD,0:POKE  SD+ 
1,90!POKE  SD+4,17 
AC  1090  FOR  S=l  TO  100:NEXT;PO 
KE  SD+4,a:P0KE  SD,0:PO 
KE    SD+ 1,0: RETURN  Q 


JOHN  &  BILL  ELECTRONICS 

LIMITED  QUANTITY 

QUICK  DATA  DRIVES 

FOR  COMMODORE  64  USERS 

Noiv,  (m  Commodore  &I  users  who  need  more 
flexibilrty  in  data  access  time  vs.  data  capacrty.  we 
offer  the  quicl<  data  drive.  The  quich  data  dnve  Is  a 
continuous  kjcp  system  that  fomiaK  the  tape  the 
same  as  a  disk  dnve.  so  that  dala  can  be  transtened 
liom  your  disk  dnve  lo  tape  or  ftom  tape  to  disk 
dnve  It  is  small,  only  Vh~  x  4"  X  5% ",  and  can 
accuire  data  in  as  little  as  an  S-sec.  avg.  or  have  a 
data  capaot/  up  to  nOK.  It  comes  with  a  tape,  but 
addrtional  tapes  in  various  lengths  are  available. 
A  PROM  Card  wtth  the  operating  system  is  also 
available  and  highly  recommended  to  save  time  and 
iniemal  memory. 

DATA  DRIVES     $75.00 

PROM  CARDS    $15.00 

Mall  orders  to:  105  8ERRA  ViAY 
SUITE  151 
MltJ^lTAS,  CALIF.  95035 

AiM  S4  50  hanOlmg  cfwge  (or  eacti  tf  jta  (!rr,i! 
M  $2.50  iwxUmg  tfiarge  lor  each  PSVM  can) 
CaiilDmis  rej«teMs  M  saiss  tax. 


BEFORE  TYPING  .  .  . 

Before  typing  in  programs,  please 
refer  to  "How  To  Type  In 
COMPUTEI's  GAZETTE  Programs," 
which  appears  before  the  Program 
Listings. 


1526  Underiiner 

(Article  on  page  96.) 

GO    100    PRIHT"{CLR}lWHT)LOADING 
ML   DATA"iFORAD»52B09TO 
52992 :READMLlPOKEAD, ML 

JP    110    Sy-SU+MLiNEXTilF   SU    <> 
lSPACEj225a6   THEN   PRINT 
■error    in    DATA": END 

QG    120   SYS    S2B09sPRINT"LOADlNG 
SPEEDSCRIPT":LOAD'UL.S 
PEED", 8 

FK  130  DATA  173,251,206,208,12 
,173,38,3,141,251,206,1 
73,39,3,141,252,206,169 

JK  140  DATA  109,141,38,3,169,2 
06,141,39,3,169,0,133,5 
,133,4,133,3,96,133,6 

MD  1S0  DATA  152,72,138,7  2,16  5, 
6,208,6,3  2,100,206,76,2 
43,206,201,13,240,21 

RD  160  DATA  164,5,153,1,207,20 
1,25  5,208,4,133,4,169,0 
,32,250,206,230,5,76 

FX  170  DATA  243,206,165,5,240, 
78,165,4,208,4,165,3,24 
0,70,198,5,164,5,165 

KX  180  DATA  1,207,201,32,208,6 
,198,5,16,243,46,53,230 
,5,169,141,32,250,206 

XF  190  DATA  160,0,185,1,207,20 
1,32,208,8,32,250,206,2 
00,197,5,208,241,166,3 

HC  200  DATA  185,1,207,201,255, 
208,9,189,253,206,170,1 
33,3,76,2  27,206,169,255 

HK  210  DATA  206,32,250,206,200 
,196,5,208,227,169,13,3 
2,250,206,169,0,133,5 

BD  220  DATA  133,4,104,170,104, 
168,165,6,96,76,0,0,1,0 
,32, 164 
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BEFORE  TYPING  .  .  . 

Before  typing  in  programs,  please 
refer  to  "How  To  Type  In 
COMPUTEr's  GAZETTE  Programs," 
which  appears  before  the  Program 
Listings, 


Turbo  Format 

See  instructions  in  article  on  page  100 
before  typing  in. 


0801 
0B09 
081X 

eBi9 

0621 
0829 
0631 
0839 
eB41 
0649 
0651 
0859 
0B61 
0869 
0871 
0879 
0661 
0669 
0B91 
8899 
0BA1 

08  A9 
08B1 
0BB9 
BBCl 
0eC9 
08D1 
06D9 
06E1 
0BE9 
06F1 
»8F9 
0901 
0909 
0911 
0919 
0921 
0929 
0931 
0939 
0941 
0949 
0951 
0959 
0961 
0969 
0971 
0979 
0981 
0989 
0991 
0999 
09A1 
09A9 
0931 

09  B9 
09C1 
09C9 
09D1 
09  D9 
09E1 
09E9 
09F1 
09F9 
0A01 
0A09 
0A11 
0A19 


00  08 
36  33 
65  FF 
A9  0C 
20  89 
20  56 
AB  12 
5F  09 
C9  0D 
86  00 
CB    10 

0fi  ce 

09  A0 
0D  F0 
Da  Fl 
96  8D 
7F  20 
00  F0 
0D  F0 
A6  0E 

04  20 
FF  A9 
FF  A0 
0E  A0 
FF  88 
FP  A9 
FF  A5 
85  B9 
20  D2 
AB  FF 
C7  20 
00  F0 
0D  00 
90  08 
41  99 
A2  0B 
A9  49 
A8  FF 
AE  FF 
A8  FF 
00  85 
FA  20 
A9  93 
D2  FF 
0A  F0 
F5  60 
D2  FF 
65  FF 
A9  0B 
20  A6 
AS  FE 
AS  FF 
FF  C6 
69  IF 
65  FG 
A5  FE 
FF  C6 

52  45 
54  55 
20  46 
41  4E 
44  49 

53  53 

54  4F 

05  54 
4F  52 
00  11 
20  54 


0A  00 
29  00 
A9  00 
85  FC 
09  20 

09  A0 
20  5F 
A0  FF 
F0  0C 
Fl  99 
F0  08 
00  F4 
FF  20 
0C  C0 
99  A2 
A7  0B 
5F  09 
F9  C9 
IE  C9 
A9  A7 
A8  FF 
26  20 
46  20 
02  B9 

10  F7 

05  20 
BA  20 
20  96 
FF  C9 
A0  53 
6B  09 
F9  C9 
Fl  A9 
66  10 
A2  0B 
4C  24 
20  A8 
A9  3A 
20  B5 
A9  3A 
A2  AS 
AE  FF 
4C  D2 
CA  D0 

06  20 
B9  00 
CB  D0 
A9  00 
85  FC 
0E  AS 
20  A8 
A0  00 
C0  20 
65  FB 
A5  FD 
69  00 
FF  00 
S3  53 

52  4E 
4F  52 
4F  54 

53  4B 
20  12 
20  51 
55  S2 
40  41 
46  4F 
49  4D 


9E  28 
00  00 
65  FB 
A9  05 

51  09 
00  20 
09  A0 
20  CF 
C0  10 
90  0B 
A9  A0 
A0  73 
CF  FF 
05  D0 
0B  00 
20  77 
20  E4 

85  F0 
20  D0 
20  AB 
A9  01 
AB  FF 
SF  09 
C4  0E 
A9  00 
A8  FF 
04  FF 
FF  20 
00  00 
20  5F 
20  E4 
65  F0 
A0  A0 
FA  A0 

86  A9 

08  20 
FF  A9 
20  A6 
0E  A9 
20  AB 
A2  C9 
20  E7 
FF  A9 
F8  60 
D2  FF 

09  F0 
F5  60 
85  FB 
A9  04 
FD  20 
FF  A9 
Bl  FB 
90  F6 
A5  FC 
69  20 
85  FE 
C3  60 
20  12 
92  20 
4D  41 
48  45 
0D  50 
46  31 
55  49 
42  4F 
54  20 

52  4D 
45  20 


32 
A9 


58 
43 


30  05 
16  8F 
B5  FD  3E 
85  FE  EC 
A2  0B  CS 
5F  09  52 
64  20  C3 
FF  C8 
D0  03 
00  EC  E8 
99  90  F7 
20  5F  FC 
ce  C9  F9 

03  68  C3 
EC  A9  E2 
09  A0  6F 
FF  C9  34 
60  C9  2C 
ED  20  05 
FF  A9  70 
20  A8  0B 
20  AE  IF 
20  B5  C9 
20  AB  IC 
20  A8  AB 
20  AE  IB 
A9  6F  0D 
A5  FF  54 
F6  20  0D 
09  A0  4A 
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lA  6F 

07  FF 

07  0F 

03  91 

D0  Fa 

AD  00 

07  89 

03  5E 

01  69 
K9  3D 
A9  AF 
IS  58 
00  36 

15  F3 
D0  E4 
D0  12 
D0  B7 
18  OB 

16  E3 
05  38 
A9  05 
0A  46 
8D  F4 
A9  BO 
8D  13 
8E  60 
AD  08 

02  27 
8D  F3 
C7  3B 
00  45 
00  ED 
00  04 
14  72 
DD  IE 
40  82 
A0  EO 
F0  E7 
IF  21 
AE  CD 

BD  oa 

80  FE 
FF  Fl 
IF  18 
27  5B 
FF  ES 
A0  7B 
20  38 
DC  95 
40  CE 
D0    70 

00  7  B 
20  55 
4C  44 
D0  83 
DE  A7 
08  A4 
D0  A4 
37  20 
10  8F 
FE  95 
E0  15 
D0    AD 

08  09 
A9  77 
60  FD 
D0  B6 
D0  50 

09  B0 
02  FE 
0A  25 

10  48 
F9  DA 
FB  EF 
27  DC 

01  B3 
2B  35 
BO  S5 
DE  73 
07  06 
07  D8 
C3  8A 
0C    2F 


0308 iC7  00 
0310  107  4E 
0318:27  03 
O320tAD  03 
C328il4  07 
0330114  07 
C338ilB  07 
0340 100  9D 
C34ai00  07 
C350I8D  0B 
0358:07  BD 
C360t00  9D 
0368105  07 
0370:80  05 
C37atCF  8D 
C380112  C7 
C3B8:10  00 
C390I9A  03 
C39Btl0  D0 
C3A0I00  80 
C3A8iFF  8D 
O3B0tB9  00 
CSBSiCS  C3 
O3C0:4O  C5 
0308J4E  13 
C3D014E  13 
03D8iAE  14 
O3E0E9D  00 
03E8i33  29 
C3F0tO9  02 
03P8t4C  10 
0400 iD0  20 
0408! 01  D0 
0410:20  0E 
C418!D0  FE 
0420  I BD  00 
C428:FF  OF 
0430:10  00 
0438 iB4  C4 
0440:85  04 
0448:10  3F 
0450  110  D0 
C45BiBD  FF 
C460:13  AD 
C468t0B  20 
0470  :C5  40 
0476  105  00 
0460  1 10  00 
0483:60  20 
0490:57  AD 
0498  I OF  09 
C4A0S4O  B3 
C4Aa:9C  20 
C4B0!C7  A0 
C4B3:AD  17 
0400:09  24 
04C8:nA  C4 
0400 : 20  02 
C4D8:A0  23 
C4E0:30  06 
C4E8:18  60 
C4F0:S2  30 
C4F8i90  06 
C500:A9  AE 
O50BJ06  C7 
0510:07  49 
C518:07  60 
0520:00  A0 
0528:80  20 
0530 fC5  A9 
C538:20  P0 
0540  tA2  "21 
C548iD2  FF 
0550 iA2  0A 
0558 I0F  20 
0560:05  A2 
0568 :A2  15 
C5701D2  FF 
0578 iFF  A9 
CS80t20  C7 
0588 tA2  16 
0590102  FF 
0598  I  BO  20 
C5A0:FF  A9 
C5ASi20    F0 


06  C7 
13  07 
A9  5A 
A0  00 
4D  17 
4E  13 
F0  0B 
IB  07 
8D    05 

07  BD 
05  07 
FF  C6 
9D  06 
D0  BD 
04  D0 
20    10 

09  24 
AD  10 
A9    07 

17  C7 

18  07 
C7    00 

29  60 

03  A2 
C7  80 
07  B0 
07    98 

07  60 
80  F0 
C6    B0 

04  DE 
EA    04 

08  D9 

05  40 
07  D0 
07  F0 
D9  06 
2D  12 
B0  06 
DE  FF 
AD  12 
8D  10 
CF    08 

10  D0 
6D    C4 

89  C4 
D0  09 
aO  10 
EA  04 
17  07 
36  10 
C4  C9 
D2  FF 
0A  60 
07  D0 

30  06 
C9  20 
FF  A9 
60  AD 
C9  A6 
BD  00 
05  A9 
C7  60 

90  00 
FE  06 
FF  9D 
A9  81 
02  18 
D2  FF 
AE  20 
FP  A9 
20  C7 
A2  01 
20  E3 
F0  FF 
01  A0 
20  E3 
A2  03 
B0  20 
C5  A9 
20  F0 
A2  21 
D2  FF 
05  20 
FF  A9 


F0  00 
4E  13 
9D  00 
20  20 
07  D0 
C7  B0 
40  AC 
40  AO 
07  BD 
FF  06 
8D  0A 
9D  00 
07  BD 
0B  00 
8D  0A 
D0  F0 
80  10 
D0  29 
80  15 
AD  12 
60  AC 

05  A2 
F0    05 

02  BC 

03  BG 
03  BC 
18  7D 
BO  00 
lA    BD 

06  20 

01  00 
4C    IF 

02  06 
89  C4 
20  EA 
60  10 
C6  B0 
C7  Dfl 
20  0E 
CF    DE 

07  49 
D0  4C 
D9  06 
2D  12 
B0  06 
FE  FF 
AD  12 
D0  20 
60  E0 
00    52 

06  20 
38  30 
A9  01 
E0  05 
2B  BD 
20  Dfi 
10  18 
02  60 
05  D0 
10    02 

07  30 
52  9D 
C9  AE 
C7  49 
07  60 
00  C7 
20  D2 
20  F0 
A2  21 
D2  FF 
ED  20 
C5  A9 
C8  20 
05  A2 
A2  21 
10  20 
C5  A9 
A0  02 
02  FF 
AE  20 
FF  A9 
20  C7 
A2  04 
Dfl  05 
05    20 


DE  0C  A9 
07  4C  88 

07  20  CB 
04  AO  3C 
70  AE  Fl 

08  BD  7D 

03  A9  54 
C3  BO  69 

06  C7  CO 
BD  04  70 

07  A9  IE 
C7  9D  D5 
00  00  7 E 
BD  FF  0A 
D0  AD  BO 
0B  AD  B7 
00  4C  4A 
DB  8D  7D 
D0  A9  0E 
07  49  79 
14  C7  B8 
00  40  lA 
A2  01  23 
F9  C5  3F 
FC  05  0B 
FF  C5  19 

00  C7  BD 
07  F0  A4 

01  00  0E 
0E  05  50 
DE    07    44 

04  BD  C9 
90  06  4F 
FE    01    09 

04  60  4E 
31  BD  F3 
13  AD  0E 
0B    20    74 

05  40  04 
05  Dfl  6E 
FF  20  11 
89  C4  58 
C6  90  4C 
07  P0  20 
20  0£  69 
CF  FE  04 
C7  0D  B5 
EA  C4  9A 
05  D0  55 
BD  FF  OB 
DB  04  71 
3F  A9  10 
80  IF  6E 
D0  30  7A 
PF  CF  05 
C4  40  E4 
A9  9E  FE 
IF  07  06 
C9  7B  DC 
38  60  01 
0D    09    31 

00  07  BB 
10  05  FF 
FF  90  00 
BD  00  04 
FE  00  08 
FF  A2  DB 
PF  A9  04 
20  C7  10 
A2  02  BE 
02  FF  40 
BD  20  56 
F0    FF   4A 

01  A0  4D 
20  E3  4F 
F0  FP  E4 
99  20  F4 
20  F0  28 
A2  21  83 
D2  FF  FC 
AD  20  20 
C5  A9  41 
20    F0    BB 

10    2C 
C5    2B 


A2 
D0 


C5B0:A2 
C5B8I05 
C5C0:FP 
0508:00 
C5D0:aD 
C5D8:E8 
C5E0:10 
C5Ea:0A 
C5F0JC6 
CSFei60 
0600:02 
0608:25 
0610:72 
0618:77 
C620:6E 
C62Bt75 
0630:20 
06  38:65 
0640:65 
C648:72 
C650:00 
0658:30 
0660:01 
0668: FO 
0670:66 
0678:00 
0680 iA0 
C668:A0 
C690:A0 
0698:31 
C6A0:00 


04  A0 
20  00 
A9  05 
20  02 
22  C7 
18  20 
Fl  60 
C6  20 
20    D2 

00  01 

01  4F 
34  30 
75  70 
6F  60 
75  72 
62  9F 
65  6D 
73  65 
72  69 
70  9A 
00  18 

00  00 
81  80 

01  81 
00  00 
18  00 
30  A0 
34  A0 
38  A0 
32  31 
00  00 


25  20 
C5  A2 
20  D0 
FF  CA 
A9  DD 
F0  FF 
BC  0A 
D2  FP 
FF  OA 
FF  FF 
02  48 
20  3  A 
9C  09 
6C  65 
2D  6E 
0A  72 
61  67 
72  20 
66  20 
13  18 
00  00 
66  00 
3F  00 
80  00 
3C  00 
00  IB 
31  A0 
35  A0 
39  31 
33  31 
00  00 


F0  FF 
10  20 
C5  60 
10  F8 
20  D2 
OE  22 
C6  CA 
CA  BD 
B8  00 
FF  FE 
09  20 
65  60 
30  20 
79  9E 
20  70 
65  76 
9F  09 
6F  74 
73  73 
00  00 
18  00 
00  03 
FC  3F 
03  00 
00  18 
00  00 
32  A0 
36  A0 
30  31 
34  31 
00  00 


A9  63 
F0  OB 
A9  61 
60  FF 
FF  54 
07  39 
BD  87 
0A  0D 
F6  53 
01  D3 
2D  15 
70  ED 
3A  8F 
09  E8 
60  D9 
6F  2  3 
74  2  B 
20  F0 
65  CB 
18  88 
00  41 
00  Fl 
00  45 
00  FB 
00  25 
18  E4 
33  D3 
37  31 
31  02 
35  96 
00  2E 


BASIC  Examiner 

(Article  on  page  84.) 

GR  100  IFPEEK(46)<PEEK(44)THEN 
P0KE4  5 , P  EEK ( 1 7  4 ) : POKE46 
,PEEK(175) iCLR 

QK  110  GOSUB360tSYSe44:POKE808 
,239!PRINT"[CLR)" 

KG    120    POKE64S, 160  1  PRINT" 

{HOME} [RVSlLOCATIONBHEX 

BOECIMALBMEANING 

Tl2     SPACES) ":POKE648, 4 

EA  130  I>-256:POKEA,FNH(ShPOKE 
X.FNLtS) tSYS82a!M=PEEK( 
A)+D*PEEK(X):D=ie:PRINT 

HD  140  POM  =  33TO34:V(0)  =  PEEK(M 
) :V{1}=PEEK(M+1) :IFV(0) 
+V(1)=0THEHNEXT:GOTO330 

RM  150  FORJ=0TO1:V'=V(J)  iPRINTM 
+JTAB ( 9 )  ; 

KJ  160  PRINTTAB(9)CHR5{FKC{FNH 
(V) ) ) CHR? (FNC (FNL(V) ) )T 
AB(14JV(J)f ;IFJ-0THENPR 
INT 

XE  170  NEXTtM=M+2iPRINTTAB(21) 
S5(I)V(0)+256*V( 1) sPRIN 
T:NEXT!M=M-1 

JJ  180  M»M+1:V=PEEK(H):WA1T6S3 
, 1 , 1 iIFPEEK ( 203 ) =6 3 THEN 
350 

KS  190  B-(V>127ANDV<204ORV=255 
J ANDNOTQ : I FVTHEM2 10 

KE    200    PRINTHTAB(9}" [RVS]00"TA 
a ( 1 5 } " 0 1  OFF ) " T AB ( 21 ) " 
I RVS  J  END-OP-LINE ( DOWN ) " 
:M=M+1 iQ=ViGOTO140 

SM  210  PRINTMTAB(9)CHR5(18*-B) 
CHRS(FNC(FNH(V) })OHRS<F 
NG tFNL(V)) ) "{OFF} "TAB (1 

5); 
PR    220    PRINTCHR5118*-B)MI05(ST 

R5 ( V ) , 2 ) " I  OFF  i "TAB ( 22 ) ; 
HQ    230    IFV-32THENPRINT" 

{2     SPACES j "S? (V) :GOT01B 

0 
QM    240    IFV=34THEN0=N0TQ:PRINTC 

HR5(V) !GOTOia0 
BR    250    IFV=141ANDN0TBTHENPRIJrr 

"(RVSjMlOPF}     "SS(V) (GOT 

0180 
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PK  260  IFV-255THENPRINT"  T'GO 

TO180 
RC  270  IFBTHENPRINT"  "jiPOKEA, 

VSSYS936 (PRINT sGOTOiaa 
FD  280  IFV>32THEN310 
SF  290  PRINT" (RVS 3 "CURS (V+64)" 

lOFF)  "S$(V) ; rIFS$(V)=" 

"THENP  RINT " [ CTRL- "CHR? ( 

V+64)"]"r 
PK    300    PRINTiGOTO180 
BP    310    IFV<128ORV>160THENPRINT 

GHR5(V) sGOTOlBB 
QF    320    PRINTQ?D?CHR5(V)Q5D5TAB 

{24)S5(V) IGOTO180 
XG    330    M=M-1 jPRINT"[2    UP)  "; iPO 

KEX,PEEK<214) i 3yS599e3 i 

PRINT:FOR1=0TO2 
SD    340    PRINTM+ITAQ(9)"00"TAB(1 

5)"0":NEXT:PRINT"iUP}"T 

AB(22)"iCYNjEND    OF    PROG 

RAMgsi" 
RB    350    POKEI9S,0!GOSUB400:PR1N 

T"iCLR} ":GOTO130 
FH    360    I5="{CLR)(2    DOWNllS^BAS 

IC    EXAMINER":DIMS?(160> 

iQ5->CHR5  (  34  >  !  D5»CHR¥(  20 

)  iA=7e0:X"A+l 
SB    370    y=A+2iDEFFNH(F)=INT(F/D 

) :DEFFNL(F)=F-D*FNH(F)i 

DEFFNC{FJaF+48-7*(F>9) 
CP    380    FORI=5T034:READS$(I) (NE 

XT  1  FORI  =  I29TO160: READS? 

(I) iNEXT 
RK    390   PORI=828T0931 iREADJjPOK 

EI.JjNEXT 
DC    400    FS-"":Q=0:IFPEEK{783)-4 

9THENPRINTI5tINPUT" 

[DOWN] PROGRAM    NAME";F$ 
CP    410    F=LEN(F?)  iS5=-""iIEIPUT" 

tDOWNJSTART    WITH    LINE    f 

";SS!S=INT(VAL(SS)) iIFF 

=0THENRETURN 
BC    420    FORI=1TOF!POKE678+I,ASC 

(MID5(F5,I,1}) sNEXTtPOK 

E183,FiPOKElS7,128 
QK    430    FORI=184T0188iREADJiPOK 

EI,JjNEXTiPOKEA,0:POKEX 

,1 !POKEY,8jSYS65493 
KA    440    POKE44,8iSYS42291 :P0KE4 

4,192,iIFST=64THENRETURN 
GB    450    PRINTtIFST<0THENPOKEX,5 

tSYS42039 
GJ    460    OPEN15,B,15tINPUT#15,A, 

B5:CLOSE15 SPRINT" {DOWN) 

[RVS)"BS 
RD    470    DATA    WHITE, , .LOCK, UNLOC 

K, , , ,RETURN,LOWER    CASE, 

t 
QM   480    DATA   CRSR    DOWN, REV-ON, H 

OME,DEL, ,,,,,, , RED, CRSR 

right, green, blue, space 
rx  490  data  next  line  at, line 

IspaceJnumber 
dx  500  data  orange, ,, ,f1,f3,f5 

, F7 , F  2 , F4 , F6 , Fa , SHIFT-R 
ETURN, UPPER-CASE, , BLACK 


COMPUTEI's 
GAZETTE 

TOLL  FREE 

Subscription 

Order  Line 

1-800-247-5470 

InIA 
1-800-532-1272 


CE  510  DATA  CRSR  UP, RVS-OFF,CL 
EAR, INST , BROWN , LT . RED , G 
RAY1,GRAY2,LT. GREEN, LT. 
SLUE 

GQ    520    DATA   GRAYS, PURPLE, CRSR 
[ SPACE ) LEFT  , YELLOW , CYAN 
(SHIFT-SPACE 

EC  530  DATA  134,20,133,21,169, 
1,162,8,3  2,2  3,166,165,9 
5,166,96,96,120,169,127 
,141 

PQ  540  DATA  13,220,169,3,141,2 
1,3,169,120,141,20,3,16 
9,129,141,26,208,169,27 
,141 

AE  550  DATA  17,200,88,160,31,1 
85,35,16  7,153,167,3,136 
, 208 , 247 , 96 , 41 , 1 27 , 76 , 2 
10 

QA  560  DATA  255,169,1,141,25,2 
08,162,250,160,199,169, 
21 , 44 , 18 , 208 , 16 , 6 , 162 , 5 
7,160 

GE  570  DATA  197,169,133,142,18 
,208,140,0,221,141,24,2 
08 , 173 , 13 , 220 , 41 , 1 , 240, 
3,76 

CG  580  DATA  49,234,76,188,254, 
0,0,8,167,2 


BEFORE  TYPING  .  .  . 

Before  typing  in  programs,  please 
refer  to  "How  To  Type  tn 
COMPUTERS  GAZEnE  Programs/' 
which  appears  before  the  Program 
Listings. 


Polar  Art 

(Arlkie  on  page  98.) 

Program  1:  Polar  Art — 64 
Version 

PM    10    F-2*T»XS-160iYS-1005SF=. 

73iB?-0iCC=liPR=491S2iCB 

=49365 iCN=49408 .P=49438 
QE    20    DC=54272iCL$-CHR$(147}iP 

RINTCL5iPOKE53280,0iPQKE 

53281,0 
XP    30    FORI-PRTOPR+308iREADDiPO 

KEI ,Dt NEXT>FORI=lT03 iREA 

DD?(I) iNEXT 
XB    40    PRINT "fCLR) "TAB (14)" 

tYELi POLAR  ART" 
PJ    Sa    FORI =IT03:SYSP, 10+1 •2,5. • 

PRINTI"{LEFT}.     "05(1) iHE 

XT 
DP   60    SYSP,23,10iPRINT"YOUR    SB 

LECTION?    " 
KG   70   GETA5«1FA5'"""THEN70 
DD    80    A-VAL(AS) iIFA<10RA>3THE» 

GOSUB290IGOTO40 
JE    90    N1=0«N2=0!R1=0iR2=0jPRIN 

TCL?iSYSP,3,15iPRINTD5(A 

) iONAGOTO100,ie0,270 
AP    100    SYSP,10,0 tPRINT'YOU    MUS 
T    ENTER    VALUES    FOR   N,R1 
,    AND    R2." 

xr  110  print  i print "the  sum  of 
Ispace)ri+r2  must  be  <- 

135." 

BH  120  SYSP,20,5irNPUT"N,Rl,R2 
" ; Nl , Rl , R2 1 GOSUB400 1 I PT 
>135THENGOSUB280  tGOTO90 

J^  130  GOSUB310iGOSUB380iFORAN 
-0TOFSTEPSiRP-Rl+R2*SIN 
(N1*AN} IGOSUB350 


KK    140    GETA5iIFA5<>""THENAS-Pl 

GOTO260 
RQ    150    NEXTtGOSUB360 
XG    160    GETASiIFASa""THEN160 
MX    170    GOTO260 
BD    180    SYSP,10,2iPRlNT"YOO    MUS 

T    ENTER   VALUES    FOR"iPRI 

NTTABC2)"N1,N2,R1,    and 

E  SPACE ) R2 . " 
BJ    190    SYSP,13,2iPRINT"THE    SUM 
OF    R1+R2    MUST    BE    <-    13 

5." 
AS    200    SYSP,20,S:INPUT"N1,N2,R 

1,R2";N1,N2,R1,R2 
AB    210    GOSUB400iIET>135THENGOS 

Ua280iGOTO90 
EC    220    GOSUB310iGOSUB380iFORAN 

-0TOFSTEPStRP-Rl*SIN(Nl 

*AN)+R2*SIN(N2*AN) 
BK    230    GOSUB350iGETAS!lFA5<>"" 

THENAN=F:GOTO260 
DG    240    NEXT:GOSUB360 
HQ   250    GETA5iIFA5=""THEN250 
JA   260    POKE53265,PEEK( 53265 }AN 

D223 !POKE53272,21 :G0T04 

0 
ME    270    SYS58260 
ED    280    SYSP,23,2tPRINT"INC0RRE 

CT    DATA   ENTRY    -    TRY   AGA 

IN" 
ME   290   FORI=1TO10!POKEDC+24,15 

;FORJ=1T03:NEXT 
CH    300    POKEDC+24,0:FORJ=1TO2!N 

EXTtNEXTiFORI=0TO300 iNE 

XT  I  RET URN 
HM    310    PRINTCL$iSYSP,12,5iPRIN 

T"PRESS    ANY    KEY   TO    END 

(SPACE) DRAWING" 
FB    320    SYSP, 13, 5  I  PRINT "AND    RET 

URN    TO    MENU. "tFORI-0TO2 

000  I  NEXT 

BK    330   POi<ES3272,PEEK(53272)OR 

8 
RX    340    SYSCBiSYSCN,BC+16*CC!P0 

KE53265,PEEK(53265)OR32 

1  RETURN 

FA  350  SYSPR,XS+RP*COa(AN),YS+ 
SF*RP*SIN(AN) iRETURN 

XJ  360  POKEDC+24,15:P0KEDC+l,l 
10:POKEDC+5,9!POKEDC+6, 
9  t POK EDC+4 , 1 7 : POKEDC+4 , 
16 

DR    370    RETURN 

KB  330  S=.04-(N1+N2)*.001S-T*. 
00005iIFS<.005THENS-.fl0 
5 

PX  390  RETURN 

FQ  400  T-ABS ( Rl ) +ABS ( R2 ) s  RETUR 
N 

PG  410  DATA  32,253,174,32,158, 
173,32,170,177,140,60,3 
,141,61,3,32,253,174,32 

JF  420  DATA  158,173,32,170,177 
,140,62,3,173,62,3,74,7 
4,74,141,63,3,173,61,3, 
74 

GK  430  DATA  173,60,3,106,74,74 
,141,64,3,173,62,3,41,7 
,141,65,3,173,60,3,41,7 
,141 

MF  440  DATA  66,3,169,7,56,237, 
66,3,141,66,3,169,0,141 
,67,3,141,68,3,174,63,3 
,240 

RA  450  DATA  20,24,169,64,109,6 
7,3,141,67,3,169,1,109, 
68,3,141,68,3, 202 ,208,2 
36 

DJ  460  DATA  234,169,0,141,70,3 
,17  3,64,3,141,69,3,14,6 
9,3,46,70,3,14,69,3,46, 
70,3 
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AX  470  CATA  14,69,3,46,70,3,16 
9,0  133,251,169,32,133, 
252 , 24 , 165 , 251 , 109 , 67 , 3 
,133 

BP  480  DATA  251,165,252,109,68 
,3,133,252,24,165,251,1 
09  ,  69 ,  3  , 1 33  ,  251 ,  165  ,  252 
,109 

AP  490  DATA  70,3,133,252,24,16 
5,251,109,65,3,133,251, 
165,252,105,0,133,252,1 
69,1 

HB  500  DATA  174,66,3,240,4,10, 
202,208,2  52,141,71,3,16 
0,0,177,251,13,71,3,145 
,251 

HD  510  DATA  96,162,32,169,0,13 
3,2  51,138,133,2  52,160,0 
,169,0,145,251,200,208, 
251 

HQ  520  DATA  232,224,63,208,239 
,16  9,0,133,251,169,63,1 
33 , 252 , 160 , 0 , 169 ,0 , 145, 
251 

PS  530  DATA  200,192,64,208,249 
,96,32,2  53,174,32,158,1 
73,32,170,177,152,160,0 
,153 

KM  540  DATA  0,4,153,250,4,153, 
244,5,153,238,6,200,192 
,250,208,239,96,32,43,1 
93 

KB  550  DATA  132,251,32,43,193, 
166,2  51,76,240,2  55,32,2 
53,174,32,158,173,32,17 
0 

QG  560  DATA  177, 96, ART  I, ART  I 
I, QUIT 

Program  2:  Polar  Art— 128, 
Pfus/4,  and  16  Version 

AQ    10    F='2*T:XS=160iyS=100!SF=. 

73iBC"0tCC=l 
QA    20    CLS=CHR5(147):PRINTCL5jC 

OLOR    0,ltCOLOH4,7 

FJ    30    F0RI=1T03 iREADD?(I> :NEXT 

XQ    40    PRINTCL5iCHARl,14,l, "":P 

RINTCHR5{16)aiRS{15e)"    P 

OLAR   ART    ";CHR?(146) 

PR    50    FORI =1T03! CHAR    1,14,10+1 

*2, ""iPRINTI;CHRS(157)CH 

RS(46)CHR$t32)D5(I> iNEXT 

PF    60    CHAR1,12,23, ""iPRINTCHR? 

(15S)"yOUR    SELECTION?     " 
KG    70    GETA5iIFA5=""THEN70 
DD    60    A=VAL(A5>  >IFA<10RA>3TliEN 

GOSUB290JGOTO40 
AK    90    H1="0!N2=0!R1=0;R2=0!PRIN 
TCL5:CHAR1,15,3, "":PRINT 
DS(A) sONAGOTO100,180,270 
BR    100    C»AR1,0,10, ""!PRINT"YOU 
MUST    ENTER   VALUES    FOR 
t SPACE JN,R1,    AWD    R2 . " 
XR    110    PRINT  I  PRINT "THE    SUM    OF 
[SPACE ]R1+R2    MUST    BE    <= 
135." 
XB    120    CHAR1,5,20, "":INPUT"N,R 
1 , R2" ; Nl , Rl , R2 ;GOSUB370 
:IFT>135THENGOSUH280!GO 
TO90 
MH    130    GOSUB300:GOSUB350:FORAN 
=0TOFSTEPS!RP=R1+R2*SIN 
(N1*AN) SGOSUB330 
KK    140    GETA5lIFA5<>""THENAN-F! 

GOTO260 
DX    150    NEXTiGOSUB340 
XG    160    GETA?!lFA5=""THEN160 
MX    170    GOTO260 

QR    180    CHAR1,2,10, ""iPRINT"YOU 
MUST    ENTER    VALUES    FOR" 
: PRINTTAB ( 2 ) "Nl ,N2 , Rl , 


[SPACE  3 AND    R2." 
HE    190    aiARl,2,13, "";PRINT"THE 
SUM   OF    R1+R2    MUST    BE    < 

=    135." 
CP    200    CHAR1,5,20, ""tlNPUT'Nl, 

N2  ,  Rl  ,  R2  "  f  HI  ,  N2  ,  Rl  ,  H2 
QQ    210    GOSUB370:IFT>135THENGOS 

UB2e0iGOTO90 
MS    220    GOSUB300:GOSUB3  50iFORAN 

-0TOFSTEPS: RP=R1 *SIN( Nl 

*AN)+R2*SIK(N2*AN) 
RP    230    GOSUB330tGETA5:IFA5<>"" 

THENAN=F:GOTO260 
RA    240    NEXTiGOSUB340 
HQ    250    GETA5iIFA5=""THEN250 
QB    260    COLOR0,1 iGRAPHIC    0,1 sGO 

TO40 
RE    270    PRINT" [CLR}" J  END 
JD    280    CHAR1,4,23, ""iPRINT"INC 

ORKECT    DATA    ENTRY    -    TRY 
AGAIN" 
KG    290    VOL    6: SOUND    1,200,15 iFO 

RTD=1TO700:NEXT!RETURN 
BQ    300    PRINTCL?!CHAR1,5,12, "") 

PRINTCHR$(5)"PRESS    ANY 

[SPACEjKEY   TO    END    DRAWI 

NG" 
CA    310    CHAR1,5,13, ""tPRINT"AND 
RETURN    TO    MENU. "i FORI = 

0TO1000:NEXT 
PB    320    COLOR0,liCOLORl,2:GRAPH 

IC    1 , 1 1  RETURN 
FE    330    DRAWI, XS+RP*COS( AN ),YB+ 

SF*RP*SIN(AN) sRETURN 
GS    340    VOL6:S0UND    1,900,20:RET 

URN 
FD    350    S=.04-(Nl+N2)*.0015-«'*. 

00005 :IFS<.005THENS3. 00 

5 
XR  360  RETURN 
EX  370  T=ABS  (  Rl )  +ABS  {  R2  )  :  RETUR 

N 
DH  380  DATA  ART  1,ART  I I, QUIT 

Mastering  128 
Sound  And  Music 

(Article  on  page  90.) 
Minuet 

CM    10    PRINT "(CLR 3(5    DOWN) [TAB} 
[4    SPACES 3MINUET    (G    MAJO 
R)"iPRINT(9    spaces!" 
[5    DOWNS (2    TAB} 
[3    SPACES }BY"iPRINT" 
15   down3(tab}   JOHANN  SEB 
ASTIAH    BACH" 

XP  20  TEMPO  10tVOL  6iPLAY"X0U9 
"!PLAy''VlT6V2T0" 

GD  30  A5="V203HGVlO5QD04IGIAIB 
V2O3QAV105 IG  "  i  a5»-"V1050D 
V203 .HBV104IGIR1GIR" 

EP  40  C5-"V10SQEV204.HCV105ICI 
DIEIIP" >  D5  =  "V105QGV203 .H 
BV104IGIRIGIR" 

DG    50    FOR    R=lT02iPLAy    AS i PLAY 
[ SPACE }B$: PLAY    C5 iPLAY    D 
5iE5="V105QCV2O3.HAV105I 
D1C04IBIA" 

MA  60  F5""V104QBV203 .HGV105ICO 
4IBIAIG"iG5-"V104Q#PV2QD 
03QBV1 04 IG lAI B V2  O  3QGV1 04 
IG" 

KE  70  HS-"VlO4QBV2QD03IDV104HA 
V204IC03IBIA"tPLAY  EfiPL 
AY    FSiPLAY   GSjPLAY    H? 

XA  80  I9="V203HBV105QD04IGIAia 
V2O30AV1O5IC " t J$="V105QD 
V2O3QGQBV1O4IGIRIGV2O30G 


DS    90    K5»"V204.HCV105QEICIDIEI 

»F"iLSi«"V105QGV203QBO4IC 

V1O4IGIRV2031BIAV1O4IGIR 

V203IG"»PLAY    IJiPUVY   J$  i 

PIAY    K5.PLAY    L5 

QC   100    M5-"V2O3HAV105QCIDI0O4I 

BV203Q#FV104IA"iNS-"V10 

4QB V203  HQVl 05 IC04 1 BI AV2 

03QBV104IG" 

MR    110    05-"V104QAV2QOODV1IBIAI 

GV203QDV104I#P"iP5-"V10 

4.HGV203HGO2QG"iPLAY   M$ 

iPLAY    NSiPLAY    OS t PIAY    P 

SiNEXT    R 

BP    120    FOR    R-1T02iQS-"V203,HGV 

lOSQBIGIAIBIG" 1 R5""V105 

QAV203.H»FV105IDIEI#PID 

CX  130  S5-"V105QGV203QEQQV105I 
EI#FIGV203QEV105ID"iT5- 
" VI 05Q*  CV2  03HAV104 1 BOS I 
#C04QAV202QA" 

BP  140  VOL  8:  PLAY  QS iPLAY  RSiP 
LAY  SSiPLAY  T5iU$""V203 
,HAV104IAIB05I#CIDIEI#F 
"iV5-"V105QGV203IQIR04Q 
DV105Q»FQEV2O4Q»C" 

KH  150  W5="V204QDV105Q#F04IAV2 
03I#PIRIAV105I#CIR"!X5- 
"V105 .HDV204QD03QD04QC" 
iPLAY  USsVOL  10:PLAY  V5 
tPLAY    WSsPLAY    XS 

SQ  160  YS-"V203QBV105QD04IGV2Q 
DVlI#FQGV203QB"iZ5-"V2O 
4QCV105QE04IGV2QEV1I#FI 
GV2QC " 

BX  170  AA$-"V203QBV105QDQCV203 
QAQGV 1 04Q  B  "  I AB?  "  "  VI 04 1 A 
V2HDVlIGI#FIGQA":VOL  6i 
PIAY  YSiPLAY  ZSiPLAY  AA 
SjPLAY    ABS 

HE  180  AC5="V1041DV2O3HDV104IE 
I*FIGIAV203Q*FVlO4IB":A 
D  S= " VI 05QC V2  03QEQGV1 04Q 
BQAV203Q#F" 

CK  190  AE?>="V203QGV104IB05ID04 
IGV2O2IBIR03IDVlO4I*FIR 
"iAF?="V104.HGV203IGIRI 
DIR02IGIR" 

RJ  200  PLAY  ACS: VOL  8: PLAY  ADS 
:PLAY  AE?:PLAY  AFSiNEXT 
RjEND 

64  Multitasker 

See  instructions  in  article  on  page  94 
before  typing  in. 


C000 t4C 
C00SI02 
C010152 
G018195 
C020t02 
C028i2S 
C030  1A9 
C038tF0 
C040t58 
C048t49 
C050I45 
0058100 
C060:A9 
0063  I BD 
C070IA9 
C078iFA 
C0B0rC2 
C088tAD 
C090t8D 
C098iC2 
C0A0I85 
C0A8tAE 
C0B0IEB 


59  C0 
A9  00 
SD  02 
28  E8 
8D  FF 
8D  18 
C0  85 
06  20 

60  93 
54  41 
4E  41 
78  AD 
EC  8D 
F7  C2 
20  8D 
C2  A2 
A2  E0 
28  03 
28  03 
A9  C2 
01  A9 
80  35 
A9  86 


78  A9  08 

8D  00  52 

52  AA  BD 
E0  0E  90 
C2  8D  00 
D0  A9  42 
FC  A0  00 
D2  FF  Ca 
0D  4D  55 

53  4B  45 
42  4C  45 
14  03  8D 
14  03  AD 
A9  C0  8D 
F0  C2  A9 
A0  A0  A0 
A0  E0  20 
8D  Fa  C2 
AD  29  03 
BD  29  03 
4C  8D  34 
EB  A9  C2 
SD  DB  E4 


SD  88  AE 
80  01  33 
DF  C2  52 
F6  A9  A4 
C3  A9  CF 
85  FB  0D 
Bl  FB  9B 
D0  F6  A0 
4C  54  FS 
52  20  15 
44  0D  61 
F6  C2  ED 
15  03  E0 
15  03  0B 
FF  8D  D9 
20  32  80 
32  C2 
A9  CI 
8D  F9  88 
A9  35  F4 
EB  A9  DD 
8D  36  F3 
A9  02  04 


E0 
0C 
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CeB8 
C0C0 
C0C8 
C0D0 
C0D8 
C0E0 
CflE8 
C0F0 
CBFB 
C100 

cisa 

C110 
C118 
C120 
C12B 
C130 
CI  38 
C140 
C14a 
C1S0 
C158 
C160 
C168 
C170 
C178 

ciee 

C1B3 
CI  90 
C198 
C1A0 
CI  AS 
C1B0 
C1B8 
C1C0 
C1C8 
C1D0 
C1D8 
C1E0 
C1E8 
C1F0 
C1F8 
C200 
C208 
C210 
C218 
C220 
C228 
C230 
C23a 
C240 
C248 
C250 
C258 
C260 
C268 
C270 
C278 
C280 
C28B 
C290 
C298 
C2A0 
C2A8 
C2B0 
C2Be 
C2C0 
C2C8 
C2D0 
C2D8 
C2E0 
C2E8 
C2F0 
C2F8 
C300 
C30B 


SD  DC 
:C2  A9 
BD  00 
8D  ED 
0C  8D 
BD  DI 
90  F6 
21  A9 
C2  C9 
EF  C2 
D0  18 
ED  C2 
F0  2B 
F0  13 
F2  C2 
P2  C2 
A5  C5 
D5  02 
4C  5B 
8D  F4 
C3  F0 
AS  C5 
AD  FF 

02  F0 
D6  02 
00  A0 
C2  F0 
C2  8E 
C2  A9 
8D  FA 
A9  CI 
00  4C 
4C  38 
FF  8D 
20  32 
AE  FE 
C2  ES 
8D  FF 
A9  B4 
FC  C2 
C2  A9 
FC  A4 
Dl  C8 
69  30 
C9  IB 
28  85 
00  BS 
D0  F5 
FC  9C 
FE  9C 
FB  8C 
FD  8C 
FB  91 

00  EE 
FA  C2 
AD  00 

01  8D 
;C2  A9 

SD  FE 
8D  00 
A9  00 
FE  C2 
F5  C2 
C6  00 
77  02 
EB  AD 

03  6C 
60  01 
0C  00 
52  03 
98  00 

04  m 

AA  AA 
01  15 
!0C  0F 


E4  AD 
04  SD 
C3  8D 
C2  8D 

01  0C 
C2  95 
58  60 

00  SD 
40  D0 
4C  22 
A9  01 
C9  04 
C9  06 
AD  F4 
D0  0C 
4C  SB 
80  ED 
6C  F6 
CI  AD 
C2  AD 
DD  A9 
BD  C5 
C2  C9 
4B  4C 
A9  FF 
98  20 
2D  AE 
BD  C2 

02  BD 
C2  A9 
8D  FC 
32  C2 
CI  BA 
FA  C2 
C2  AD 
C2  8E 
E8  BE 
C2  A9 
8D  FB 
A2  98 

01  85 
D3  Bl 
D0  F7 
91  Dl 
B0  12 
Dl  90 
D3  4C 
B6  FC 
84  FE 
AE  F0 
FB  98 
FD  98 

FD  ca 

FE  00 
F0  01 
C3  C9 
00  C3 
98  BD 
C2  4C 
C3  A9 
BD  FD 
AD  18 
BD  IB 
EC  89 
E8  8E 
FF  C2 
Fa  C2 
0C  03 
52  00 
52  03 
98  00 
00  03 
00  AA 
13  09 

03  0B 


F3  C2 

F0  C2 

FF  C2 

D5  02 

8D  02 

2B  E8 

AD  D5 

Fl  C2 

08  A9 

CI  AD 

8D  EF 

F0  52 

F0  2D 

C2  F0 

AD  F3 

CI  4C 

C2  A9 

C2  20 

F4  C2 

FF  C2 

01  8D 

98  BD 

0X  F0 

38  CI 

BD  FA 

32  C2 

FD  C2 

E8  E8 

FF  C2 

B4  8D 

C2  A2 

AE  D6 

BE  D6 

A2  00 

Fl  C2 

Bl  C2 

B9  C2 

00  SD 

C2  A9 

A0  00 
FB  A9 
FB  F0 
AD  FF 

E6  D6 


AS 
02 


Dl 

E6 


38  CI 
8E  FC 
8C  FE 
C2  A0 
8C  FB 
8C  FD 
D0  F9 
CA  D0 
60  6C 

01  F0 
A9  10 
FD  C2 
A2  C2 
20  BD 
C2  A9 
D0  29 
00  60 

02  B0 
C6  00 
CD  00 
A9  FF 
0C  03 
52  00 
52  03 
9B  00 
00  10 
AA  02 
0E  07 
20  23 


8D 

P2 

66 

A9 

01 

4E 

A9 

00 

C0 

8D 

00 

97 

0C 

AA 

DB 

E0 

0E 

34 

02 

D0 

IB 

AD 

ED 

2A 

00 

SD 

D7 

EF 

C2 

3F 

C2 

AD 

9E 

C9 

05 

IE 

C9 

03 

4S 

11 

CE 

B0 

C2 

BD 

01 

F9 

CI 

12 

00 

BD 

DA 

70 

C2 

66 

49 

FF 

21 

CD 

00 

Bl 

Fl 

C2 

35 

C5 

9C 

59 

07 

C9 

SB 

BA 

BE 

CB 

C2 

A2 

9D 

AD 

Fl 

2B 

BE 

Bl 

04 

BE 

B9 

BE 

A9 

00 

SF 

FB 

C2 

33 

9G 

A0 

6D 

02 

9A 

29 

02 

A9 

Dl 

A0 

9C 

26 

F0 

ES 

Bl 

BE 

BD 

20 

A9 

01 

2B 

FA 

C2 

0D 

CI 

BD 

AD 

4C 

32 

51 

C3 

BS 

54 

05 

91 

02 

C2 

IB 

4D 

AS 

D6 

5A 

18 

69 

CD 

D2 

A9 

59 

C6 

D6 

7B 

98 

8E 

64 

9B 

BC 

02 

00 

84 

6E 

9C 

84 

0A 

9C 

Bl 

88 

EE 

FC 

DS 

F0 

AD 

AA 

FB 

C2 

B9 

17 

A9 

85 

8D 

F5 

BC 

A9 

00 

0C 

A9 

02 

27 

FS 

C2 

D5 

9C 

8D 

08 

0F 

0D 

E3 

BA 

AE 

DB 

07 

9D 

4E 

4C 

42 

91 

C3 

D0 

9A 

C9 

7F 

96 

0C 

03 

FF 

52 

01 

E6 

52 

00 

0E 

00 

00 

92 

AA 

AA 

EB 

02 

01 

BB 

20 

02 

0F 

00 

00 

F7 

BEFORE  TYPING  .  .  . 

Before  typing  in  programs,  please 
refer  to  "How  To  Type  In 
COMPUTEl's  GAZEHE  Programs," 
wliicK  appears  before  the  Program 
Listings. 


128  Draw 

(Article  ou  page  99.) 

QG    10   CLRiGRAPHICl.ltCOLORl.li 

C0L0H4 , 1 
HG    20    DRAW    l,10,2TO10,7iDRAW    1 
,l,HT04,lliDRAW   1,10,15 
TOI0,21tDRAW   1,17,11TO20 
,11 
MX   30   SSKAPEA$,l,l,22,22iSPRSA 
V  A5,liT-0.C-liFi«liX-99i 
Y-160 
SB   40   SPRITEl.l 1 COLO R0, 2 t GRAPH 

IC1,1 
RG   50   J-J0Y(2)  iMOVSPm,Y+lS,X+ 

40 
QR   60    GETA5iIP    A5""F'   THEN   F=- 

F+liGOTO    50 
PG    70    IF   F-1    AND   A?-""    THEN    30 

01  ELSE    90 
QK    80    IF   A5-"D"   THEN    D— D+1 iGO 

TO    50 
KK    90    IF   A5-"C"    THEN    BEGINiELS 

E    140 
SG    100   C-C-HtlP    016   THEN   C"l  i 

ELSE    C=C 
QF    110    COLORING  I  COLOR   4,C 
KM   120    BEND 
AS    130    IF   A5="C"   THEN   C0L0R1,C 

iC0L0R4,C 
JG    140    IF    A$-"S"   OR   A5="L"    THE 

K    530 
RQ    150    IF   AS-"X"    and   T-0   THEN 

(SPACE )SPRITEl,0iT"l tGO 

TO  50 
ED  160  IF  A$-"0"  AND  RAD=0  AND 

BOT"^  THEN  580 
MC  170  IF  B0T=1  AND  A5-"0"  THE 

N  600 
PJ  180  IP  RAD-1  AND  A$-"0"  THE 

N  590 
AK  190  IF  A5""X"  AND  T-1  THEN 

t SPACE }SPRITEl,liT"flj GO 

TO  50 
BE  200  IF  A5  =  "W"  AND  W-.0  THEN 

{ SPACE )WIDTH2 iW"l tQOTO 

(SPACE} 50 
GM  210  IP  A$-'W'  AND  W-1  THEN 

[ SPACE }WIDTHliW-0>GOTO 

[SPACE) 50 
SR  220  IP  A$-*B"AND  B-1  THEN  6 

30 
CD  230  IF  A$-'B"AND  8-0  TFiEN  6 

20 
EJ  240  IF  A5="E"  THEN  GRAPHIC! 

, 1 iX«99 iY=160 :C-1 iCOLOR 

4,CiC0LORl,CiG0TO  50 
ES  250  IF  AS-"P"THEN  520 
PB  260  IF  A5-"T"  THEN  640 
AE  270  IF  AS-"D"  THEN  D— D+liG 

OTO  50 
EG  280  IF  P-1  AND  A5-"P"  THEN 

(SPACE) 5 20 
XE  290  IF  AS-"-«"  THEN  X-99«Y-1 

60 (GOTO  50 
PR  300  IF  A5="l"  THEN  X-0iY»0i 

GOTO  50 
SX  310  IF  A5-"2"  THEN  X«0»Y-31 

9jGOT0  50 


FC  320  IF  A9="3"  THEN  X=199iY= 

0IGOTO  50 
CH  330  IF  AS=>"4"  THEN  X=199:Y= 

319!GOTO  50 
HJ  340  IF  J=0  THEN  50 
BA  350  ON  J  GOSUB  390,380,420, 

410,440,460,500,490 
DJ  360  IF  D-l  THEN  50 
HD  370  DRAW1,Y,X!G0T0  50 
HX  3B0  Y-Y+1(IF  Y>319  THEN  V-3 

19 
EP  390  X=X-1:IF  X<0  THEN  X-0 
AS  400  RETURN 
QC  410  X=X+1:IF  X»199  THEN  X=l 

99 
CK  420  Y-Y+lilF  Y>319  THEN  Y-3 

19 
RB  430  RETURN 
JQ  440  X-X+liIF  X>199  THEN  X"l 

99 
FC  450  RETURN 
AS  460  X=.X+1:IF  X>199  THEN  X=l 

99 
XD  470  Y-y-ltIF  y<0  THEN  Y=<( 
BE  480  RETURN 

BR  490  X-X-lsIF  X<0  THEN  X="0 
SC  500  Y'-Y-liIP  Y<0  THEN  Y=0 
AF  510  RETURN 

FB  320  D-ljPAINTl,Y,X!GOTO  50 
FA  530  GRAPHIC0,liCOLOR0,2!COL 

OR5,llSPRITEl,0 
GG  540  INPUT"FILEKAME:  -jNSiIF 

AS="L"  THEN  560 
MP  550  PRINT" (2  DOWN  J  SAVING  "N 

5lBSAVE(N$),B0,P716B  TO 
P16  3a4:GRAPHICli SPRITE 
1,1 sGOTO  50 
FC  560  IP  N5="D"  THEN  CATALOG i 

GOTO  540 
JS  570  PRINT" (2  DOWNlLOADING  " 

;N5:BLOADCN5},B0,P7168: 

T=1:D=1 :GRAPHICl:GOT0  5 

0 
FX  560  XC=XjYC=YtRAD=l!GOTO  50 
PX  590  R=ABS(YC-Y) !BOT=l!DRAWl 

,Y,X!RAD=0!GOTO  50 
PC  600  IF  X=XC  THEN  BR^RsELSE 

( SPACE )BR=ABS (XC-X ) 
DD  610  CIRCLE1,YC,XC,R,BR!B0T= 

0 
DM  620  B=l:D-ltXl=XiYl=YiGOTO 

{ SPACE] 50 
BC  630  X2=«XtY2=-Y:BOXl,Yl,Xl,Y2 

,X2iB"0iGOTO  50 
GQ  640  XT=INTtX/8) jYT=INT(Y/a) 

!GRAPHIC0,l! INPUT "TEXT J 
"rT5:GRAPHICliCHARl,YT 

,XT,TS:G0TO  50 


Obstacle  128 

(Article  on  page  46.) 

RC  10  GRAPHIC 3,1  J  SOUND  3,100,3 
0000 

RE  20  COLOR  0,1 !COLOR3,7!COLOR 
2,5:SOUND  2,20000,150,0, 
2000, 100 jCOLOR  4,liS«INT 
[RND(. )*40)+30 

AP  30  DRAW2,l,H-ST0158,l+STO15 
8 , 198-S! DRAW3 , 158 , 198-ST 
01 , 19a-ST01 , 2+S I COLORl , 8 
iCHARl,16,22, "OBSTACLE" 

MP  40  X="30+IMT(RND(.  )*40)  tY=10 
0:A=80+INT<8ND( . )*40) i B- 
100iJ=INT(RND(. )*3)-l:K= 
INT(RND(. )*3)-l:L=J:M=K! 
1 FABS ( J+K ) < > 1THEN40 

SA    50    Jl=JOY(l) iIFJl=0THEN100 

EC    60    IFJl=3THQ}J=+liK=0 
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DF 

70 

FA 

83 

AH 

90 

MC 

100 

FK 

110 

GR 

120 

RJ 

130 

QD 

140 

SS 

150 

SR 

160 

XM 

170 

RA 

180 

FS 

190 

GA 

200 

GQ 

210 

MP 

220 

HA 

230 

BC 

240 

AG 

250 

FE 

260 

PC    270 
XJ   280 

JA   290 


CM  3sa 
EJ    310 


IFJ1=7THENJ=-1 :K=0 

IFJ1=1THENK=-1 t J=0 

IFJ1=5THENK=+1:J=0 
L0CATEX+J,Y+K:IFRD0T(2) 
>1 THEN J 3=1 

X='X+J:Y=Y+KlDRAW    3,X,Y 
J2=JOY(2)  tIFJ2=0THEN170 
IFJ2=3THENL=+1 iM-0 
IFJ2i=7THENL— 1  :M=0 
IFJ2=1THENM— 1 :L=0 
IFJ2=5THENM=+1 !L=0 
LOCATEA+L , B+H; IFRDOT ( 2 } 
>1THENJ4=1 

A=A+L!B=B+M!DRAW    2,A,B 
IFJ3=1ORJ4=1THEN210 
GOTO50 

SOUND    2,40000,70,1,050, 
1915,3,4000:IF  J4-1    THE 
N    CHAR2, 29,1, "CRASHED"! 
C-C+1 :ELSE240 
LOCATE    X+J,Y+K! IFRDOT (2 
)=30RRDOT(2)=2THENJ3=l 
X=X+J:Y=Y+K:DRAW    3,X,Y 
IFJ3=1    THEN    CHAR3,3,1," 
CRASHED ":D=D+1 
IFJ3=1    AND   J4=l    THEN    CH 
AR    1,12,20, "YOO    BOTH    CR 
ASHED"! SOUND    1,5000,90, 
2,3000,500,1 
SOUNDl,1024,e0,0,0,0,3, 
01SLEEP1 :GRAPHIC3,1 iA5= 
STR$(C) :CHAR1,3,22, "SCO 
RE:     "+AS 

A5=STR5(D) lCHARl,29,22, 
"SCORE:     "+A5 
IFD>4    AND    D>C    THEN    CHAR 
2,29,1, "YOU    WDN"iG0TO3 
10 

IF0  4   AND    OD   THEN    CHAR 
3,3,1,     "YOU    WDN"!GOT03 
10 

J3=0;J4=0tGOTO20 
TEMPO30;PLAY"V2T7O4    H   C 
CCCCCD    R   CC    RR    CCCCCCDF 
G    RRRCCFA    R   5    B    R   AGA   G 


SS    320    SOUND    3,0,0iPRINT"tCLR} 
"iGRAPHIC    0)END 


Match  Blox 

(Article  on  page  50.) 

Program  1:  Match  Blox— 64 
Version 

XC  100  GOSUB820:POKE  53260,6  iP 
OKE  S3281,6iPRINT  CHR? ( 
8)"lCLR}t2  DOWN)i73"SPC 
(14)  "MATCH    BLOXU    DOWNI 

M 

FE    110    LS(l)="|lltRVS)O^Y|P 
iD0WNH3    LEFTJIhI     iNi 
i DOWN} (3    LEPTjLBPie 
{OFFH2    UPi"iL?(2)-"|73 
"+RIGHT5(L5(1),21) 

MQ  120  NA5(l)="UNI-COLOR"iKA5( 
2J»"l2  SPACES } C ROSS "tNA 
5(3)="NO    CENTER" 

HH  130  NAS(4)="4  CORNERS" tNA? ( 
5)-"  5  POINTS " I MV$- "MOV 
ES" 

JR  140  DIM  Y(10),P5(10),CL(5,9 
) iFOR  1=1  TO  9iREAD  V{1 
,1),V(I,2),V{I,3),V{I,4 
) 

SH  150  NEXTiMr-liUP=8!l»J-14iLM 
"16 iRM=22 iTE=5 iQX=ll fQY 
-19 iMV=-l iQ=14 iX-8 iP-0 

QK   160    FOR   C-1    TO   9iY(C)-X.PS( 


C)=L?(2) jZ-INT(10*RND(1 

)} 
RD    170    IF    Z<=S    THEN    Y(C)=QiPS( 

C)-L5(l) 
MR    180    NBCT 
GM   190   T5-"[RVS30P(DOWN] 

(2    LEFT Jl|Tup] "i FOR    RX- 

1    TO    5  I  FOR    I-l    TO    9iCLt 

RX,l)-BiNEXT    I.RX 
PD    200    FOR    I"l    TO    9iCL(l,I)-14 

iCL(3,I)=14iNEXTiCL(3,5 

)=a 

XD  210  CL(2,2)=14iCL{2,4)=14iC 
LC2,5)  =  14!CIj{2,6)»14iCL 
(2,8)=14 

CF  220  CL(4,l)-14iCL(4,3}='14fC 
L(4,7)=14tCL(4,9)»14 

JC  230  CL(5,l)=14iCL(5,3)-14iC 
L{5,5)=14:CL(5,7)-14iCL 
(5,9)=14 

MF    240    PRINT    SPG ( 12 ) " ISaiPi 

{DOWN)l2    LEFTJiNlJRVSjl 
ioFFj|H3[DOWNH2    LEFT) 
EyS [UP] {RIGHT] i73    UNI-C 
OLORtDOWNj"iPRINT    SPC(1 
2)i 

OP    250    PRINT"g83gP3(D0WN) 

{2    LEPT3iNi{RVS}2|oFF) 
EHa[DOWN}[2    LEPr]iY3 
[UP] [RIGHT] E7i    CROSS 
1  DOWN  J " tPRINTSPC (12)" 
|8§iPilDOWNj{2    LEFT}|N| 
[ RVS } 3! OFF ) §Hi  t  DOWN ) 
(2    LEFT liYlE UP) [RIGHT] 
E73    NO    CENTER(DOWNj" 

QG    260    PRINT    SPC( 12 ) " E83EP3 

ID0WNH2    LEFT]gN3(RVS}4 
{0FFtiH3[D0WN) [2    LEFT) 
By3 [UP] [right] ^73    4    OOR 
NERSiDOWNj" 

QQ    270    PRINT    SPC(  12  )  "  i'SigPi 

[DOWN} 12    LEFT ] 6N| £ RVS t 5 

[off)Eh1[downH2  left) 

EyMUP]  jRIGHT]g7g  5  POI 

NTS[3  DOWN)' 
AE  280  PRINT  TAB ( 12 )? "YOUR  CHO 

ICE(UP][2  SPACESjge^EPS 

[DOWN] [2  LEFT )gN3( RVS) 

[ SPACE  j (OFF ) |H3 [ DOWN ] 

[2  LEPT)|Y367|" 
AB  290  S=127-PEEK(56320) iIF  S- 

4  THEN  Hr=MT-l!lP  MT<i 

( SPACE 5THEN   MT=1 
DE    300    IF    S=8   THEN    MT-MT+1 lIF 

[SPACEjMT>5    THEN   MT-.5 
HB    310    IF   S>=15    THEN    DZ=MTiGK- 

MTjGOTO    330 
HR    320    POKE    1929,MT+176:POKE    5 

6201,15tGOTO    290 
FB    330    PRINT    CHR5{31)"[CLR}"; 
HJ    340    FOR    1=0    TO    23SPRINT" 

[RVS] [BLU] f39    SPACES)" 
HP    350   MM-1063+[ 40*1 )t POKE   MM, 

1601POKE   MM+5427  2,6iNEX 

TiPOKE    2023, 160 iPOKE    56 

295,6 
RD    360    PRINT"  [RVS]  (39    SPACES) 

JH0ME)":P0KE    5  3281,15 
RH    370    PRINT" (HOME) (2    DOWN  J " ; i 

PRINT    SPC(15)"(RVS)"NA$ 

(GK)"{2    DOWN]" 
SP    380    PRINT" (HOME) 17     DOWN) "SP 

C(3)" [RVS) [BLU)M{ DOWN jA 

J  DOWN ] T [ DOWN ] C [ DOWN )H 

[2    DOWN) (3    LEFT ]B[ DOWN] 

L[DOWNjO(DOWNjX" 
DC    390    E->1iF=3:PHINT"[H0ME] 

[8    DOWN) "iFOR    BJ-1    TO    3 

jpRINT    SPC{31);iF0R   AI= 

E    TO    F 
FM    400    POKE    646,CL(GK,AI) iPRIN 

T    T5j iNEXTiE-E+3 tF-F+3i 


PRI NT " [ DOWN ) " I N EXT 
OS  410  GOSUB  420IGOTO  450 
DO    420    PRINT "{HOME] (7    DOWN ) "TA 

B(15)"[RVSi"PS[l)P5(2)P 

5(3) iPRINT"£2    DOWN) "TAB 

(15)''(RVSi"PS(4)P5(5)P$ 

(6) 
QG    430    PRINT" (2    DOWN ] "TAB ( 15 ) " 

(RVS)"P5(7)P5(8)P5(9) 
XO   440    POKE    782,QYiPOKE    781 ,QX 

:POKE    763,0! SYS    65520  iP 

R1NT"[BLK] i+3tLEFT5"f  tR 

ETURN 
EK    450    MV=MV+1 iU=0 iFOR   C=l    TO 

{SPACE)9!lF   Y(C)=X    THEN 
U-U+1 
MH    460    NEXTiIF    TC««1    THEN    TC-0i 

MV»MV-1 
FQ    470    IF   MV>0    THEN    PRINT" 

(HOME) [20    DOWN) [RVS] 

{BLUj"SPC(16)"M0VE"MViG 

OSUB  440 
DD  480  IF  GK=1  AMD  U-9  THEN  75 

0 
BA  490  IF  U-9  THEN  780 
QD  500  IF  GK-2  AND  U-5  AND  Y(  2 

)+Y(4)+Y(S)+Y(6)+Y(8)-4 

0  THEN  750 
KP  510  IF  GK-3  AND  U=8  AND  Y{ 5 

)»14  THEN  750 
CQ  520  IF  GK=4  AND  U^4  AND  Y(l 

)+Y(3)+Y(7)+Y(9)=32  THE 

N    750 
KF  530    IF    GK=5    AND   U-5    AND   Y( 1 

)+Y(3)+Y(5)+Y(7)+Y(9)'<4 

0    THEN    750 
PF    540    GOTO    610 
AF    550    P=UiIF  Y(U)=X    THEN    TC-1 

iGOSUB    420tGOTO   450 
FA   560    W(l)=V(U,l)sW(2)=V(U,2) 

iW(3)=V(U,3)iW(4)=V{U,4 

) 
GQ    570    FOR    G=l    TO   4iW=0iIF   Y(W 

(G)  )-X    THEN    W=l 
KG    580    IF    W-1    THEN    Y(W(G))-QiP 

S(W(G))-L?(1) 
RX    590    IF    W=0    AND   Y(W(G))»Q   TH 

EN    Y(W(G) )=X!PS(W(G) )=L 

?(2) 
XK    600    NEXTiY(U)=XtP?(U)=L5(2) 

!GOSUB420iGOTO450 
KE    610    POKE    204,0iJY-15-PEEK(5 

6320)AND15iJB»'16-PEEK(5 

6320)AND16 
GX    620    IF  JB-0    THEM    GOSUB   820 t 

U-TEiGOTO    550 
PB   630    IF   JY-e  THEN   JY-3 
CE    640    IF  JY<1    0RJY>4    THEN    610 
CJ    650    GOSUB   820 :ON    JY    GOTO    66 

0,680,700,720 
QS    660     IF   QXaUP   THEN    610 
HQ   670   QX=QX-3iTE=TE-3iGOTO   74 

0 
PB   680    IFQX=DN    THEN    610 
PR    690    QX=QX+3 iTE=TE+3  tGOTO    74 

0 
PK    700    IF   QY=BM    THEN    610 
FD    710    QY=QY+3!TE=TE+liGOrO    74 

0 
KP    720    IF    QY«LM   THEN    610 
FR    730    QY-QY-3 :TE=TE-1 
CD    740   GOSUa   420 tGOTO   610 
DK    750    IF   MV-1    THEN    MVS-"MOVE" 
XC    760    GOSUB    830tPRINT"(RVS) 

(BLU]{7    SPACES]YOU    SOLV 

ED    IT    IH"MVf MV$iSl=30lS 

2=20iS3=-l 
SF    770    GOSUB   840:GOTO    800 
QS    780    GOSUB   830:PRINT"(RVS} 

(BLU]{5    SPACES]K0   MOVES 
AVAILABLE.  .  .GAME    OVE;R" 

jSl-17  !S2=35i93'"l 
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JE    790   GOSUB   840 

BA   800    PRINT"[DOWN) [RVSJ 

[5    SPACES  J  PRESS    FIREBUT 
TON   TO    PLAY   AGAINtHOMEj 

M 

CP   810   WAIT   56320,16,16 iFOR   I" 

54272    TO   54287 iPOKE    1,0 

I NEXT  1  RUN 
XX   820   POKE   204,1 iPOKE   207,0 tR 

ETURH 
DK    830   GOSUB   440 i PRINT " [RVS] 

B73    fH0ME}(19    DOWN)"iR£ 

TURN 
CD   840   POKE   54296,15 iPOKE   5429 

5,0:POKE   54273, 40!POKE 

iSPACE)S4278, 240. POKE   5 

4277,0 
AE   850   POKE   54276,17 iFOR  A^Sl 

t SPACE JTO    S2    STEP    S3 tFO 

R   B=A   TO    60-A 
JD   860    POKE    54273, BtNEXT   B.A.P 

OKE    5427  3,3 jPOKE    54276, 

0: RETURN 
GE    870    DATA    2,4,5,10,1,3,10,10 

,2,5,6,10,1,7,10,10,2,4 

,8,6,3,9,10,10,4,5,8,10 

,7,9 
GS    B80   DATA   10,10,8,5,6,10,0,0 

,0,0,0,0,0,0,0,0,0,0,0, 

0,0,1,240,0,3,248,0,7,2 

52,0 
QG   890   DATA   7,252,0,7,252,0,3, 

248,0,1,240,0,0,0,0,0,0 

,0,0,0,0,0,0,0,0,0,0,0, 

0,0 

MB  900   DATA   0,0,0,0,0,0,0,0,0, 

190 

Program  2:  Match  BIox— line 
Substitutions  For  The  Plus/4  and  16 

AJ   10   DIMJ{15JiJ(l)=ltJ(3)=eiJ 

(5)=2:J{7)=4 
BB    100   COLOR4,7,4:COLOR0,7,4tP 

RINT    CKR5{8)"{CLR} 

t2    DOWNji73"SPC(14)"MAT 

CH    BL0X(2    DOWN  J" 
HX    290    S=JOY(l>iIF   S-7    THEN   MT 

=MT-liIF   MT<1    THEN   MT=1 
PB    300    IF    3=3    THEN    MT^MT+iaF 

(SPACE lMT>S    THEN   MT=5 
CX   320   POKE   3977,MT+176iP0KE   2 

953,15 tGOTO290 
HK   350    MM=3111+(40*I) :POKE   MM, 

160tPOKE  MM-1024,70iNEX 

TiPOKE    4071,160  SPOKE    30 

47,70 
SS    360    PRINT"(RVS}{39   SPACES] 

(HOME)"jCOLOR0,15 
GX    400    POKE    1339,CL(GK,AI) :PRI 

NT   T$ ; : NEXT : E=E+3  j  F=F+  3 

1 P RI NT " { DOWN J " : NEXT 
PS    440    POKE    2036,QY:POKE    2035, 

QX!POKE203  7,0iSYS65520! 

PRINT" (BLK)g+3"; : RETURN 
AC    610    JY=J(J0Y{1)AND1,5)  !JB=1- 

(JOY(l)AND12e)/128 
XM  810   IF    (JOY(l)AND128)<>128 

{SPACE  5 THEN    810 
EC   815   RUN 
DD   830   GOSUB   440:PRINT"{RVSl 

[LEFT}67i    (HOME) 

[19    DOWN]": RETURN 


Fill-64 

See  instructions  in  article  on  page  76 
before  typing  in. 

Program  1:  FiII-64 


83FF 

iFF 

4C 

24 

88 

4C 

92 

87 

4C 

2P 

8407 

|7B 

8B 

4C 

93 

88 

4C 

49 

8F 

C8 

840F 

t4C 

86 

84 

4C 

47 

88 

4C 

65 

8F 

8417 

i86 

4C 

FB 

88 

4C 

FF 

88 

4C 

3F 

841F 

tC9 

88 

4C 

CF 

88 

4C 

El 

88 

77 

8427 

i4C 

F3 

88 

4C 

F7 

88 

4C 

F0 

94 

842F 

i88 

4C 

Fl 

B8 

4C 

F2 

88 

A9 

3F 

8437 

lac 

8D 

04 

03 

A9 

B4 

80 

05 

lA 

843F 

103 

A9 

51 

8D 

06 

03 

A9 

85 

4C 

8447 

i8D 

07 

03 

A9 

ED 

8D 

08 

03 

BC 

844F 

tA9 

85 

80 

09 

03 

A9 

00 

BD 

ID 

8457 

rDF 

9F 

8D 

DE 

9F 

BD 

17 

9F 

D8 

84  5F 

i8D 

05 

40 

A9 

00 

8D 

IF 

9F 

27 

8467 

:A9 

40 

8D 

20 

9P 

A9 

01 

8D 

3C 

846F 

:00 

40 

BD 

04 

40 

A9 

06 

BD 

BC 

B477 

:01 

40 

A9 

00 

BD 

02 

40 

A9 

E4 

847F 

07 

8D 

03 

40 

4C 

A9 

BE 

20 

lA 

8487 

iF5 

96 

4C 

61 

97 

A6 

7a 

A0 

BD 

84BF 

(04 

84 

0F 

BD 

00 

02 

10 

07 

A8 

8497 

tC9 

FP 

F0 

3E 

E8 

D0 

F4 

C9 

CS 

849  F 

20 

F0 

37 

85 

08 

C9 

22 

F0 

D0 

B4A7 

.56 

24 

0F 

70 

2D 

C9 

3F 

D0 

AD 

84AF 

04 

A9 

99 

D0 

25 

C9 

30 

90 

A6 

84B7 

:04 

C9 

3C 

90 

ID 

84 

71 

A0 

44 

84BF 

00 

84 

0B 

88 

86 

7A 

ca 

C8 

50 

84C7 

E8 

BD 

00 

02 

38 

F9 

9E 

A0 

5C 

84CF 

F0 

F5 

C9 

80 

D0 

30 

05 

0B 

6C 

e4D7 

A4 

71 

E8 

CB 

99 

FB 

01 

Q9 

Bl 

84DF 

FB 

01 

F0 

38 

38 

E9 

3A 

F0 

97 

84E7 

04 

C9 

49 

D« 

02 

85 

0F 

38 

IB 

84EF 

E9 

55 

D0 

9F 

85 

08 

BD 

00 

IF 

84F7 

02 

F0 

OF 

C5 

08 

F0 

DB 

C8 

IB 

S4FF 

99 

FB 

01 

E8 

00 

F0 

A6 

7A 

95 

8507 

E6 

0B 

C8 

B9 

9D 

A0 

10 

FA 

87 

B50F 

B9 

9E 

A0 

DO 

B4 

F0 

0F 

BD 

05 

8517 

00 

02 

10 

BC 

99 

FD 

01 

C6 

FD 

851F 

7B 

A9 

FF 

85 

7A 

60 

A0 

00 

41 

8527 

B9 

87 

85 

D0 

02 

E8 

C8 

BD 

Bl 

8S2F 

00 

02 

3B 

P9 

B7 

85 

F0 

F5 

8B 

8537 

C9 

80 

D0 

04 

05 

0B 

D0 

98 

30 

853F 

A6 

7A 

E6 

0B 

C8 

39 

86 

85 

89 

8547 

10 

FA 

B9 

87 

85 

00 

E0 

4C 

46 

854F 

16 

85 

10 

0F 

C9 

FF 

F0 

0B 

F4 

8557 

24 

0F 

30 

07 

C9 

CC 

B0 

06 

97 

855F 

4C 

24 

A7 

4C 

F3 

A6 

38 

E9 

E7 

8567 

CB 

Ah 

84 

49 

A0 

FF 

CA 

F0 

B3 

8S6F 

09 

C8 

B9 

B7 

85 

10 

FA 

4C 

BF 

8577 

6D 

85 

CB 

B9 

87 

85 

30 

05 

07 

857F 

20 

47 

AB 

D0 

F5 

4C 

EF 

A6 

56 

8587 

53 

45 

54 

43 

4F 

4C 

4F 

D2 

69 

8S8F 

46 

49 

4C 

CC 

53 

57 

49 

54 

45 

8597 

43 

C8 

46 

4C 

49 

D0 

4C 

4F 

79 

859F 

57 

52 

45 

D3 

43 
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93  AE  E9 
F0  IF  29 
SF  93  AE 
18  29  C3 
93  29  3F 
93  29  0F 
93  29  CF 
91  FD  60 
A0  00  Bl 
58  60  AD 
69  06  80 
85  FC  69 
DF  9F  10 
03  4C  4D 
9F  20  F3 
9F  AD  FE 
90  08  80 
CD  9F  AD 
FC  9F  AD 
8C  FE  9F 
9F  8D  FD 
CB    9F    10 

93  88  88 
97  AD  F6 
47  AD  F7 
A9  00  80 
E0    00    00 

20  7F  94 
F6  9F  80 
F0  9F  AD 
9F  AS  AD 
09  8C  Fl 
DB  94  20 
AD  F6  9F 
00  SD  F0 
00  D0  03 
FF   9F   C9 

94  AD  Fl 
8D  Fl  9F 
AD  Fl  9F 
AD  F0  9F 
Fl  9F  80 
20  DB  94 
9F  85  FD 
20  64  93 
88  F0  15 
00  D7  9F 
29  3F  00 
29  CF  00 
29  F3  00 
EE  FF  9F 
9F  C9  04 
9F  18  69 
03  EE  EB 
9F  60  AD 
FE  9F  29 
EE  EC  9F 
4C  05    95 


8D  EC 
8D  EB 
FE  9F 
AD  EC 
CE  EC 
9F  36 
EB  9F 
FE  9P 
AD  DE 
FD  80 
PE  9F 
C5  97 
la  69 
EE  CC 
9F  18 
04  F0 
EC  9F 
B0  03 
EA  9F 
9F  18 
03  EE 
9F  CE 
IB    60 


0D  D0 

9F  CA 

03  00 

E9  9F 

0D  CE 

00  Dl 

00  02 

00  CF 

78  A9 

FO  A0 

CD  9F 

CD  9F 

00  80 

08  AD 
90  A9 

9  5  A9 
9F  36 
F6  9F 
F5  9F 
FE  9P 
AC  FD 
9F  SC 
05  C8 
SC  CB 
9F  CD 
9F  4A 
F0  9F 

03  4C 
AD  Fl 
Fl  9F 
Fl  9F 
F0  9F 
9F  80 
B9  94 
4A  80 
9F  AE 
4C  4D 
A0  F0 
9F  16 
90  03 
38  ED 
E9  00 
F0  9F 
4C  40 
AD  EB 
AC  EA 

68  F0 
A0  00 

01  9F 
CF  9F 
00  9F 
EE  EA 
F0  01 
08  80 
9F  A9 
CB  9F 
07  C9 
00  17 
AO  EC 

9F  AD 
9F  EE 
29  07 
9F  D0 
9F  4C 
E9  39 
E9  01 
60  AD 
9F  30 
FF  9F 
38  E9 
20    7P 

04  80 
9F  4C 
60  F5 
IB  80 
38  E9 
CE  EB 
EE    E8 

69  08 
EB  9F 
E8  9F 
F2    9F 


9f 

B2 

F0 

FD 

03 

69 

E0 

A3 

9F 

C8 

9F 

E2 

9F 

6B 

9F 

73 

34 

55 

37 

A3 

85 

93 

AD 

C0 

CC 

A8 

DE 

BA 

02 

Bl 

01 

3E 

ED 

24 

A9 

P8 

10 

42 

80 

60 

9F 

lA 

PF 

lA 

C8 

54 

9F 

05 

F7 

20 

8D 

2F 

AE 

4B 

40 

97 

9F 

FC 

90 

74 

38 

3A 

E9 

0E 

F0 

70 

4C 

4A 

Fl 

92 

F6 

CD 

90 

Fl 

03 

P0 

60 

81 

EG 

69 

P6 

6E 

90 

84 

20 

0S 

94 

4F 

9F 

25 

9F 

42 

lA 

IC 

91 

C4 

4C 

34 

4C 

99 

4C 

E7 

9F 

60 

60 

51 

EC 

EB 

00 

60 

30 

88 

07 

E2 

EE 

56 

9F 

AD 

EB 

B4 

FE 

07 

C9 

39 

03 

9D 

31 

35 

8D 

81 

8D 

S9 

DF 

BB 

18 

9F 

C8 

C5 

CS 

E6 

94 

85 

CD 

86 

40 

98 

9F 

9F 

EA 

26 

08 

C8 

9F 

76 

9F 

02 

80 

Fl 

A9 

73 

60 

3F 

30 

40 

95AFI08 


95  B7 
95  BF 
95C7 
95CF 
9507 
95DF 
95E7 
9SEF 

95  F7 
95FF 
9607 
960F 
9617 
961F 
9627 
962F 
9637 
963F; 
9647 
964P 
9657 
965F 
9667 
966F 
9677 
967F 
9687 
968F 
9697 
969F 

96  A7 
96AF 
96  B7 
96BF 
96  C7 
96CF 
9607 
96  DF 
96  E7 
96EF 

96  F7 
96FF 
9707 iA4 
970FS00 
9717 i99 
971FiAC 

97  27 :00 
972F!99 
9737 !B4 
973F:00 
9747 !99 
974F:BC 
9757:00 
975FIA0 
9767i99 
976FtE4 
9777 S00 
977F:99 
9787 :EC 
978F:00 
97  97  :99 
979F:F4 
97A7I00 
97AFi99 
97B7tFC 
97BF100 
97C7t85 
97CF:29 
97  07  J  26 
97DF!FE 
97E7 j26 
97EFS07 
97  F7  1  E6 
97  FF I  2  E 
9807 :8D 
9a0F!6D 
9817  :AD 
9B1F:60 


60 
9F 
E8 
C9 
17 
EC 
AD 
E£ 
FB 
FE 
A2 
9F 
AD 
9F 
ED 
Fl 
E0 
Bl 
A2 
9F 
AD 
9F 
ED 
EF 
DA 
0A 
0A 
0A 
0A 
9F 
80 
00 
00 
60 
00 
E4 
06 
AO 
E0 
80 
A0 
99 


C9  04 
A9  03 
60  A9 
9P  60 
07  F0 
EE  EB 
9F  18 
EB  9F 
FE  9F 
8D  FF 
9F  C8 
01  8E 
B0  0B 
PF  9F 
C8  Bl 
FE  9F 
9F  88 
9F  Bl 
FB  80 
01  6E 
B0  0B 
FB  9F 
88  Bl 
FA  9F 
9P  C8 
9F  29 
00  07 
0D  D7 
00  07 
60  03 
0A  0A 
CF  9P 
CF  9F 
80  DF 
80  DF 
91  FB 
FC  00 
91  FB 
ED  9F 
F0  73 
ED  9F 
00  99 
00  A2 
99    00 


A7 
00 
99 


AF  99 

00  B2 

99  00 

B7  99 


00 
99 


BF  86 
00  99 
00  E2 
99  00 
E7  99 
00  EA 
99  00 
EF   99 


00 
99 
P7 


00  FA 
99    00 

FF  ea 

FE  80 
F8  85 
FE  16 
0A  26 
FE  65 
18  65 
FE  AD 
DB  9F 
EC  9P 
ED  9F 
FF  9F 
05    40 


P0  0D 
80  E9 
00  6D 
AO  FE 
0B  EE 
9P  4C 
69  39 
69  01 
60  AC 
9F  C8 
Bl  FB 
P5  9F 
A2  PF 
38  Fl 
FB  80 
BD  F6 
8C  El 
FB  80 
FA  9F 
F2  9F 
A2  FF 
36  Fl 
FB  80 
BD  P3 
BC  E0 
03  BD 
9F  80 
9F  80 
9F  8D 
9F  0A 
80  Dl 
4A  4A 
80  CE 
9F  4C 
9F  4C 
C8  00 
F5  CC 
C6  4C 
C9  A0 
20  5E 
4C  F5 
00  A0 
99  00 
AS  99 
00  A6 
99  00 
AO  99 
00  B0 
99  00 
BS  99 
00  B8 
99  00 
BD  99 
00  9D 
00  E0 
99  00 
ES  99 
00  E8 
99  00 
ED  99 
00  F0 
99  00 
F5  99 
00  F8 
99  00 
FD  99 
00  9D 
OB  9F 
FO  0A 
65  FD 
FE  0A 
FD  AO 
FD  85 
FF  9F 
16  65 
A5  FE 
85  FE 
29  03 
00    00 


60  E9 
9F  CE 
E9  9F 
9P  29 
EC  9P 
EF  95 
80  EC 
80  EB 
El  9P 
Bl  FB 
60  FD 
38  £0 
6E  F5 
FB  80 
FC  9F 
9F  4A 
9F  60 
FB  9F 
88  Bl 
36  ED 
8E  F2 
FB  80 
F8  9F 
9P  4A 
9F  60 
D7  9F 
06  9F 
OS  9F 
04  9F 
0A  80 
9F  4A 
BD  00 
9F  60 
40  90 
4D  90 
FB  E6 
DC  9F 
03  96 
FO  0F 
6F  A9 
96  A9 
99  00 
A3  99 
00  A6 
99  00 
AB  99 
00  AE 
99  00 
B3  99 
00  B6 
99  00 
BB  99 
00  BE 
60  A9 
99  00 
E3  99 
00  E6 
99  00 
EB  99 
00  EE 
99  00 
P3  99 
00  F6 
99  00 
PB  99 
00  FE 
60  A9 
AD  FE 
26  PE 
90  02 
26  PE 
FE  9P 
FD  90 
29  PC 
FD  85 
60  DB 
80  EB 
80  EA 
FF    FF 


9F  P2 
E8  0B 
EE  4A 
07  06 
90  6B 
AD  BC 
9F  7C 
9F  2S 
Bl  2A 
8D  11 
9F  78 
PF  B0 
9F  89 
F7  25 
38  IC 
BD  30 
AC  12 
88  06 
PB  24 
FB  BC 
9F  C3 
F4  61 
38  3C 
BO  57 
AO  52 
0A  64 
0A  FA 
0A  FE 
0A  03 
D2  08 
4A  25 
9P  PI 
A9  83 
A9  A0 
a0  DF 
PC  A6 
F0  32 
60  B7 
C9  A0 
A0  57 
00  75 
Al  B5 
00  A9 
99  FC 
A9  B0 
00  E3 
99  A9 
Bl  13 
00  ID 
99  56 
B9  75 
00  56 
99  03 
00  56 
El  61 
00  IC 
99  0A 
E9  6B 
00  55 
99  B6 
Fl  CD 
00  8E 
99  63 
F9  30 
00  C7 
99  10 
00  CE 
9F  3A 
0A  53 
E6  S0 
0A  B6 
29  4C 
02  7C 
0A  B5 
FD  OE 
9P  60 
9F  64 
9F  69 
00   C9 


Program  2:  Animation  Demo 

JC    90    POKE51,255iPOKE52,63iPDK 
ESS,2S5:POKE56,63 

SE  100  input"IclrH4  downJdo  Y 
OU  WANT  TO  SAVE  {Y/N)"; 
NS5jIFNS5-"N"THEN140 

CH    110    IFNS5<>"Y"THEN100 

XX  120  INPUT "DISK  OR  TAPE  ( D/T 
)"fDVS 

EX  130  IF(DV$<>"D")AND(DV$<>"T 
")THEN120 

XQ  X40  CLEAR t SETCOLOR  1,6,0,14 
,  1 1 SC-9  t  RECORD ! FORSbITO 
70 :AN"AN+10 :C=C+1 !SC=SC 
*.94 

JE    150    TH=AN*T/ie0 

KA  160  A(l)=-T0iB(l)=10!A(2)-l 
0iB(2)=10iA(3)-10iB(3)= 
-10iA(4)— 10:B(4)=-10 

DA    170    NU=4)GOSUB1000iNEXT 

KF  180  IFDV5="D"THENjDPUT"SQUA 
RES" 

MB  190  IFDV?="T"THENiLOWRES:CP 
UT "SQUARES" 

XM    200    PLAY  I  PLAY  I  CLEAR 

CJ  210  SETCOLOR  1 , 6,0, 7 , 1 tSCa2 
iRECORD!C-0!AN=0iFORS='0 
TO70iC-C+l:SC"SC*.94 

HJ    220    TH=ANM/180 

JS  230  A(1)=-60!B(1)-40!A(2}=6 
0:B(2>=40iA(3)=0!B(3)=- 
75!NU=3!GOSUB1000 

HA  240  A(l)=0:B(l)»75tA{2)=60: 
B(2)=— 40!A(3>— 60tB^3)=■ 
-40lGOSUB1000IAN«AN4•5]H 
EXT 

PD  250  IFDV5-"D"THENiDPUT"STAR 
S" 

HE  260  IFDV5="T"THEN:L0WHESiCP 
UT "STARS" 

DO    270    PLAY: PLAY! CLEAR 

DK    280    SC=2jC=0jTH=0 I SETCOLOR 
I  SPACE  J 1 , 3 , 5 , 7 , 9 ; RECORD 
t  FORS-0TO70 ! C=C+1 1 SCoSC 
*.94 

AM  290  A(l>— 60!B(l)-40iA(2)-6 
0:B(2)=40iA(3)=0:B(3)=- 
75!MJ»3jGOSUB1000 

JA  300  A(l)=0tB(l)=75iA(2)"60i 
B{2)=-40!A{3)=-60iBC3)= 
-40  >NU=3 !GOSUB1000sNEXT 

PD    310    IFDVS="D"THEN!DPUT"MQRE 
STARS " 

GG  320  IFDV5-"T"THENiL0WREStCP 
UT"MORE    STARS" 

KB    330    PlAY : PLAY  I  CLEAR 

KQ    340    SC=S sC-0: AN =0  1 SETCOLOR 
I  SPACE }1, 0,7,14,1! RECOR 
D:FORS=0TO1040tSC=SC+.l 
:C=C+1 

GX    350    IFC=4THENC=1 

HA  360  TH=ANM/lB0!A(l>=0tB(l) 
=0tA(2)=0!B(2)=l:NU=2!G 
OSUB1000  i  AN=AtI+5  :  NEXT 

AS  370  IFDV5="D"THEN!DPUT"RAYS 
fi 

GF    380    IFDV5""T"THEN:LOWRES!CP 

UT"RAYS" 
DH    390    PLAY iCLEARi PLAY  I CLEAR 
RC    400    OF=135:SC=700tGAP=S00:D 

G=X/180:SETCOLOR    1,6,0, 

7 , 1  I  RECORD 
AP    410    FORAN=0TO180STEP5iTH»AN 

•DG :  FO RBE'-0TO3 60  STEPS  sG 

M=BE*DG I DL= ( BE+OF ) *DG 
HB    420    A(1)'=-50jE(1)-40*SIN(GM 

)  !C(1)''40*COS(GM) 
DB   430    A(2)=50:B(2)=40*SIN(DL) 

!C{2)=40*COS(DL) 
BB    440    FORN=1TO2:GOSUB4000!GOS 

UB5000 !NEXT!C=3 !GOSUB10 

20 tNEXTBE iSWITCH sNEXTAN 


AM    450    IFDV?="D"THEN!DPUT"WIRE 

S" 
ES    460    IFDVS="T"THEN:LOWRES!CP 

UT "WIRES" 
MC    470    PLAY ! CLEAR iLOWRES I  PRINT 

"[CLR)PLEASE    WAIT..." 
GM   480    DIM    SN(360),CS(360) !DG= 

Vl80:FORX=0TO360STEP2i 

TH-X*DGiSN{X)"SIN(TH> 
JH    490    CS(X)=COS(TH} :NEXT:0F-1 

35!SC=350!GA=25!GM=30*D 

G: SETCOLOR    1,0, 2, 7, 5: RE 

CORD 
BP    500    FORAN=0TO342STEP2!TH=AN 

*DG ! RESTORE: F0RFA=1T06 i 

READC 
CG    510    F0RVE=lT04!READAtVE),B( 

VE>,C(VE) jNEXTVE 
JP    520    FORN=1TO4!GOSUB6000!GOS 

OB7000 
GE    530    A(N)=AtN)+4-AN/50!B<N)= 

B(N)+4-AN/50:C(N)=C(N)- 

AN/20:GOSUB5000iNEXTN 
MA    540    GOSUB1040:NEXTFA! SWITCH 

iNEXTAN 
AH    550    IFDVS="D"THEN:DPUT"CUBE 

H 

DA    560    IFDV5="T"THENtL0WRESiCP 

UT"CUBE" 
XB    570    PLAY: PLAY iLOWRES! END 
ES    1000    FORN=lTONU!GOSUBZ000tG 

OSUB3000!NEXT 
CP    1010    ON    NU-1    GOSUB    1020,103 

0,1 040: RETURN 

0,1040! RETURN 
MF  1020  FILL  2,C,A(1) ,B<1),A(2 

),B(2) I  RETURN 
XQ  1030  FILL  3,C,A(1),B(1).A(2 

),B{2),A(3),B(3) tRETUR 

N 
CM  1040  PILL  4,C,A(1),B(1),A(2 

),B(2),A(3),B(3),A(4), 

B(4) ! RETURN 
SM  2000  Q=AtN)*COS(TH)+B{H)*SI 

N(TH) 
AP  2010  B(N)=-A(N)*SIN(TH)+B(N 

)*COS(THj 
AE  2020  A(N)=Q!RETURN 
BP  3000  A(N)=S0+SC*A(N) :B(N}=1 

00-1 .4*SC*B(N) : RETURN 
QD  4000  Q=A(N)*COS(TH)+C(N)*SI 

N(TH) 
KB  4010  C(N)=-A(N)*SIN(TH)+C(N 

}*COS(TH) 
SH  4020  A(N)=Q|RETURN 
KS  5000  K=GA+C(N) :A(N)»80+SC*A 

(N>/KtB{N>=-100-1.4«SC* 

B(N)/K!RETURN 
JC  6000  Q=B(N)*CS{30)+C(N)*SN( 

30) 
KH  6010  C{N)=-B(N)*SN(30)+C(N) 

*CS(30) 
KF  6020  B(N)=Q:RETURN 
XQ  7000  Q=ACN)*CS(AN)+C(N)*SN( 

AN) 
SD  7010  C(N)=-A(N)*SN(AN)+C(N) 

*CS(AN) 
MP  7020  A (N)=Q! RETURN 
JF  8000  DATA  1,-1,+1,-1,+1,+1, 

-1, +1,-1, -1,-1, -1,-1 
HG  8010  DATA  2,+l , +1 , -1 , +1 ,+1 , 

+1,+1,-1 ,+l,+l,-l ,-1 
DH  8020  DATA  1 , +-1  ,  +  1 , +1 , -1 , +1 , 

+1,-1,-1,+1,+1,-1,+1 
AE  8030  DATA  2, -1 ,+1 ,+1 , -1 ,+1 , 

-1,-1,-1,-1,-1,-1.+! 
PD  8040  DATA  3,-1 ,+l,+l,+l,+l, 

+1,+1, +1,-1,-1 .+1,-1 
BB  8050  DATA  3,+l ,-1 , -1 , +1 , -1 , 

+1,-1,-1, +1,-1, -1,-1 


Program  3:  Animation  Player 

KK    130    POKE51,255!POKE52,63:PO 

KE55,255!POKES6,63 
CC    140    IFA=0THENA=1:LOAD"FILL- 

64", 8,1 
JX    150    SYS    33846 iCLEAR 
SC    160    DGET"SQUARES"iPLAY 
MX    170    DGET "STARS "! PLAY 
BG    180    DGET "MORE    STARS": PLAY 
FE    190    DGET "RAYS " I  PLAY 
AJ    200    DGET "WIRES": PLAY 
J J    210    DGET"CUBE"! PLAY: PLAY! PL 

AY 
HX    220    SETCOLOR    14,6,0,7,14 
BG    230    LOWRESiEND 


BEFORE  TYPING  ■  .  . 

Before  typing  in  programs,  please 
reier  to  "How  To  Type  In 
COMPUTEI's  GAZETTE  Programs," 
which  appears  before  the  Program 
Listings. 


Power  BASIC:  128 

Instant  Keywords 

(Article  on  page  82.) 

AE  100  PRINT"  [CLR}"!Ss=DEC(  "130 
0") iBANK15iFORD-STOS+17 
6! READ  A?! POKE  D,DEC(A$ 
1.1  NEXT 

HB  110  M=S+22iVI=M/2S6iV=M-256 
*V%!POKE  S+12,V%iP0KE  S 
+  14,V! M-D-52 !V%aM/256  >V 
=M-256*VS 

JG    120    POKE    S+65,VliPOKE   S+64, 
Vi    SYS(S) !PRINT" 
[2    DOWN}lRVS| [WHTjiNSTA 
NT    KEYWORDS    ACTIVATED 

RK  130  PRINT" i DOWN ] iRVS}TO  DB/ 
ACTIVATE    SYS"S!NEW 

JG  140  DATA  A9,C8,CD,37,03,F0, 
04,A2,05,D0,04,A9,13,A2 
,16,80,37,03, BE, 36 

KE  150  DATA  03,60,EA,48,A6,F4, 
F0,04,68,4C,05,C8,A4,D4 
, AD, 3E, 03, 85, 24, AD 

AR  160  DATA  3F, 03, 85,25,81,24, 
EA,38,E9,41 

QA  170  DATA  C9 , lA, B0 , E6 ,A2 ,02 , 
E4 , D3 , D0 , 02 , 69 , 1 9 , A8 , B9 
,7D,13,C9,27,B0,09 

EE  180  DATA  *9, 7E. AA, A0 ,09 , A9, 
46,D0,05,AA,A0,17,A9,44 
,84,24,85, 25, A0, 00 

MK  190  DATA  CA, 10, 0F,B1 , 24,48, 
E6,24,D0,02,E6.25,6B,10 
,F4,30,EF,C8,B1,24 

BH  200  DATA  30,05 , 20,0C, 56, D0, 
F6, 29, 7 F, 20, 00,56.68,60 
,EA,0B,18,C7,0D,D5 

KA  210  DATA  81,89,D2,a5,CF,E5, 
EC,CA,a2,A3,99,E3,8E,0  7 
,A7,FB.87,FD,97,DE 

QD  220  DATA  C8,C4 , 19 , E7 , 0F,0A, 
03,8D,D1.D4,04,E0,E6,06 
,17,A6,DF,E4,8G,DA 

KQ  230  DATA  05,PC,83,1A,C2,E2, 
C9 


Sensational  Prices! 

.  .  .  On  Our  Most  Popular  Items! 


from    mjerogi* 

THE  59$  DISKETTE! 

Are  you  paying  too  much  (or  diskettes?  Try  our  drsl 
qjalily.  prime.  S'A "  distettes  (no  rejects,  no  seconds) 
at  these  fantastic  sale  prices  and  save,  save,  SAVE! 
Disks  are  packaged  in  boxes  of  50;  each  box  contains 
5  shrink-wrapped  10-packs  that  inciude  diskettes  in 
sleeves,  labels,  and  write-protect  labs. 

Each  diskelte  is  certified  to  be  I00''/o  error  free  and 
comes  wilh  a  lifetime  warranty  (if  you  have  a  problem. 
we'll  replace  the  diskette).  All  diskettes  incliwile  hub  roin- 
lorcomsnt  rings  and  wrile-protect  notch. 

All  disketies  are  double  density  and  work  in  either 
single  or  double  density  drives. 

SS.  DD  Diskettes,  Box  o(  SO 
32391 


DS.  DD  Disl^etles.  Box  of  50 
32403 


S29.50-S9C  ea.I 
S34,50-69c  ea.! 


POWER  and  PROTECTION 
FOR  YOUR  C-64!® 

P0W'RPAK64 

from  MicroPal"' 

Pow'r  Pak  IS  a  replacement  power  Supply  (1 ,5  amp) 
for  the  Commodore  64'  .  but  that's  nol  all!  Pow'r 
Pak  also  supplies  two  additional  surge  protected  out- 
lets ( 1  20V)  lor  monitor,  disk  drive.  Or  other  peripher- 
als. On(olf  switch.  Fuse  protection.  Sturdy  all-metal 
casing  is  ventilated  for  heat  dissipation  Full  1  year 
warranty, 

^34910  $49,95 


$ 


LOWEST  PRICES  IN  U.S.A.! 


BMC 
EPSON 


AXIOM 
CARDCO 


irjDUS 


$ 


We  can  offer  you  son^o  ol  tn«  lowest  prices  in  ihe  country  on  ihe  mosl  popular  printers,  mon- 
itors and  inlorlaces.  Our  normal  pnces  are  already  low.  but  lo  make  sure  you  get  the  best  deal 

you  can,  we  will  also  meet  most  competitive  prices  in  this  publication  when  placed  on  an  equal 
basis  ffiememOef—ive  ijoni  charge  lot  use  ol  your  ciedil  cam.  impose  excassnu  shipping  lees 
or  use  any  oWer  hidden  extras  lo  boost  the  price  you  pay  Dud  io  the  rapid  change  in  prices  ir} 

the  comptilBr  indosjty.  wo  can  orr/y  meet  prices  at  the  tim&  you  place  your  order,  we  cannot  adjust 
prices  on  iioms  ordered  or  shipped  on  an  earlier  dafe  J  Another  plus  lor  charge  card  customers 
—  your  charge  card  is  billed  at  time  ol  shipment  only  tor  the  items  shipped  —  no  early  billing, 
no  long  wait  for  Iho  merchandise  you  already  paid  (or. 


COMMODORE 

C-t2B"  Computer 
1S71  Disk  Drive 
1902  Monilor 
r670  Modom 
EPSON 

Fx-sae 


ICALL, 
SCALL 
SCALL 
ICALt. 

SCALL 

JCALL 


STAR  MICRONICS 

NXIO 

SGIOC 
CAROCO 

G'Wu  Inlorlace 

S'MORE 

Supor-G 


FAMOUS  NAME  SOFTWARE 
ICALL  Epyx 

SCALL  Brodeibund 

Intocom 
SCALL  S  orra 

SCALL  Tiniewotks 

SCALL  Random  House 

AciiviSFOn,  and  many  more' 


•  THE  BEST  PRICES* 

■k  THE  BEST  SERVICE  * 

WHY  SHOP 

ANYWHERE  ELSE? 


COMMODOHE-REAOY  PRINTER 

Fastext  80 

eo-column  dDtrrutrix  crintei  trom  Smitti-Cor&rij 

mcl'jc3e&  nienace/catjle  ino  citiier  inseilacc  ne^df, 

6DCPS  til  direcEKinalpnntJiQ,  friction  Iced  (tractor 

[iplionilK  v«  chjiacter  sil«,  sonif  jripkici 

c,i[iat)iHies. 

41741)    Fitlsit  to  PilnUr  $114.9S 

41TS5    ^Klsr  br  Fnleit  M  51!  95 


ONLY  $114951 


EDUCATORS! 

We  hafsft  J  caiaiog  fust  for  yao!  lis  cJiflck 
lull  of  ^oflwdre.  hiiiviiti  Slid  acccii&uries 
desigrted  Id  use  in  schools  Irorn 
ctemenury  ]o  co*eije  le«f  Products  m  tor 
Apflie.  IBM,  Comrrsodcire,  tl  andoirtercDm- 
pLJien  used  in  i^hoois  acio^s  the  couniry 
Ana  lieies  Die  best  p^rt  ouf  Itw,  tow  pui^es 
<fi\^\  stretch  your  dcliars  farther  and  lei  vou 
dceonnc^Nsh  moire 

Call  1-a0q-34B-277&  now 
arvd  request  our  Education  Catalog] 


OUR  BEST  MONITOR  VALUE  EVER! 


the  black  matrix  [hcture  tutje  on  ttiis  t4'  compO' 
site  niDniior  provtitsa  iinpfsssivg  color  irctl 
blacks  vivid  colore  ^tnd  brilliant  whiles  Includes 
Dijiit  m  audio  spcahei  coniinis  la  votume  txigni 
ncss,  contrast,  color,  tmt^nd  shaipness  One  year 
warianiy  on  pans  and  labor,  2  yvars  on  picluie  tubv 
from  Samsung  Supply  LuTbledi  Ordgr  Toitay' 
40729 $149,35 

Moniuir  Cattle  (requirull  Wdrte  wjm  Ce4.  C12a  |  m 
composiu  nudcl.  Tl  93r4A  and  manir  oineri 
374  Z4  S7,SS 


CARTRIDGE  EXPANDER 


Plus  S22.95 

FAST"  LOAD 

OFFERI 


Stop  wcs'ing  out  vow  compu(*f  by  endLoss  cfi'lrnityo  swupomg' 

T '  I '  N ,  I .  ,v    ■  r-  C^H/idgA  ^MpAn^ttr  f«aiur«9,  3  Cflfl  r<dgft  slol  5    FtpftPf 

•■ '  in^jepemtaflnily  of  The  powof  iwiscf  Cartrrdgo  stols 
,11  r  v^'iiii-.n  lur  Msy  ucce»  —  no  blind  lumbiiny  bomnd  tJie 
foiTipuier 
13^37    3^ak)t  Cartridge  Expander  522.95 

Tho  cartridge  expander  is  a  greal  com,pQniori  for  (he  EpyK  Fasi  uoad 
Cartridge  — you  can  koop  it  permaner^Oy  mstallBd  plus  have  Two 
ssois  free  for  otfipf  c^rimc^gos'' 
34216     Fa5l  Load  C.irtridge       [Sug.  HDtail  S39  95|       $24.95 

Fas*  load  Onjy    $22^95 
with  purchase  of  cartridge  expander!      j 


"    DUST  COVER  and 
"EVERYTHING  BOOK" 

SPECIAL  OFFER 

Gel  lo  Know  us  by  ordering  this  greal  dust 
covet  for  youf  C-64  or  C-120  and  our  catalog. 
'  Thfl  Evorylhmg  BooK  forlheC  6^  andC-12S 
Homo  Compulors,"  lof  52.95  (no  exlra  ship- 
ping and  handljrtg  cfigrgosj  Cov«t  is  andttaTic, 
transJucer^t  S-gauge  vmyi  sewn  looui  exacting 
standards  with  reintorcd'd  seams  Discover  the 
savinns  and  oasy  shipping  avallabis  from 
TENEX  Compuler  Express! 


L    316: 
\384£ 


52.95 


31627  C-G4  Dust  Cover  andCetelog  (G1V) 
3e4G4  c-i:a  DusL  cover  and  Catalog  (QIVIj 


The  Right  Interface  For  Air 
Your  Printing  Needs!! 

a  sounij  im&iiment  fof  your 

■XiQl     J         CommO(iOrE"RiiU.D9c  'B5 

•Tl      ^L^*^    ^"'^  higrt.perfcrrrantt  gnE^Fiics 

T  V"**^      pjraihBi  printtr  mTefdc*  irqrn  OSl  foi 

C  6*  ^nd  VI[:-?l}eiriulJlflS  i  Commodore  urinlflr  Comes  wiifi 

Ciibipi  jnd  i,-yjf  s  manual  ^ ^ 

33565  $39.95 

SUpOr  Graphic.    Fo^lurn  8K  OjEIbi.  iO  punting 
nwdes,  3  mtmaJ  ^reen  dum^js  ani  lod  mouiitHJdioswilchK 

SuppOmS  ilJ&eriC'^p^  SubSC'ipl    uncltrjin.ng    bo'iJTKC.  Jflfl 

.1  choice  of  9  c.h3fi0v  wtirs  From  ittt-rc 

41769  $69.95 

Super  GraphJx  Jr.  i,T.Dn!6CG-oni£ai-,ri*i5t 

irt&  Sypei  Oraptns,  leaturmg  grapncs,  nornyf  and  carr$spon- 
(ieiiDt  quality  onnEing  Curr^iibhfViitti3iinuiaTpnniers  From 


41774 


S49.95 


From  Your  Friends  At 

TGN€X. 


We  gladly  accept 
mail  orders! 

P.O.  Box  6S78 
South  Bend,  irj  466G0 

Questions?  Call 
219/259-7051 


CCiMyy[}(.in*  -^^U  ri  i  l.JiJr-iii*  L-r  C.-' 


Ad 
Gtv 


SHIPPING  CHARGES 

ORDER  ;iMOUtJT 
less  than  S20.00 
520.00-339,99 
S40.00-S74  99 
575. 00 -S 149. 99 
SI  50.00-5299,99 
S300  &  up 


NO  EXTRA  FEE  FOR  CHARGES 

Wl  VERIFY  CHARGE  CARD 
ADDRESSES. 

ORDER  TOLL  FREE 

1-800-348-2778 


YOUR  COMMODORE 
CONNECTIONS^ 


AMIGA  SYSTEM  PACKAGE 

Includes:  AMIGA  1000  CPU.  512K,  Mouse,  Two  ENTIRE 

SVz"  Double  Sided  Drives,  Amiga  RGB  Monitor,  SYSTEM 

Amiga  DOS,   Basic,  Tutorial,  Kaleidoscope,  and  r'#*«*nft 

Voice  Synthesis  Library,  S  J  599 


COMMODORE  128  SYSTEM 

INCLUDES:    CB128    Computer,    CB1571 
Disk  Drive,  Magnavox  8562 
RGB/Composite  Monitor.      $759®® 


COMMODORE  64 
System  Package 

INCLUDES:  CB64  Computer, 

CB1541  Disk  Drive,  Taxan  220 
Color  Monitor 


ENTIRE 

SYSTEM 

$47900 


DRIVES 

CBM1541 S1990O 

CBM1571 «249<'o 

MSD-1 S219M 

MSD-2 »459»o 

INDUS^T  (64/128)....«1890'' 


MODEMS 

Anchor  Volksmodem...  SS9" 

Anchor  Omega  80 sjagoo 

Anchor  6480  (64/1 2S) 

300/1200  Baud sugoo 

CBM  1660  (C-64) SSS" 

CBM  1670  (C-126) »f79<><' 


MONITORS 

RGB/COLOR 

Taxan  220  composite*! TS" 

Magnavox  515 S2a90'> 

NEC   1216 S349oe 

Amiga  1080  Hi-Res.. .»299m 
Magnavox  MonochromB*798» 


PRINTERS 

EPSON  Homewriter  10*1  sgo" 
OKIDATA  Okimate  IOS19900 

STAR  SL10C S219oa 

PANASONIC    1080 M99'><' 

C.iTOH  7500  AP '169o<' 


DISKETTES 

MAXELL  SS/DD  5Va(10) ^il'" 

NASHUA  SS/OD  5Vi(10) "S" 

Sony  SS/SO  5ya(10) S9»» 

Sony  DS^DD  3Vs(10) 29" 

GENERIC  OS/DD  w/Flip'n  File 
10  Disk  Holder »11" 


ACCESSORIES 


CompuGuard  Surge  and  Spike  Protector., 

Curtis  SP2  Surge  and  Spike  Protector 

Curlis  Safely  Strip  with  6  Outlets. 

Curtis  Universal  Printer  Stand 

Computer  Specialties  Power  Plus 

Amaray  Disk  Tubs  3'/?  or  5'/i"........ 

CB12a  Universal  Monitor  Cable 


S14»» 
*39" 
,S19»» 

$  'I  4BS 

.S54BS 
....•9»» 


INTERFACES 

Digital  Devices  U-Print  CS443' 
Orange  Micro  Qrappler  *89" 
PPI  Printer  Interface  .,.»34s» 

Xetec  8K tego" 

Micro  R&D  MJ350 •49"«' 


SOFTWARE 

ATARISOFT/Commodore 

PacMan , »4»» 

Centipede >4"* 

Defender '4»» 

Dig  Dug 54"" 

Donkey  Kong ^4'^ 

flobotfon »4»» 

BRODEneUND 

The  Pfini  Shop *29" 

Gtaptiics  Library  1,H,3  ea    S17»' 

Bank  Streel  Wriler s34»» 

Graphics  Companion «24" 

COMMODORE 

Jane-integraled  [  1 28) s  39'"> 

Assembler  64 '9" 

Pilot  61 »e" 

Geos  for  64,  64C.  128  »49" 

DATA  SOFT 

Genesis *5" 

Dallas  Quest »3»» 


FOR  64/128 

HES 

Benji  Space  Rescue »3" 

HES  Games/Olympics S3" 

Professional  Software 

Fleet  Systems  II  0130/64  .»49»" 

Fleet  Systems  III  C12B 'SS" 

Trivia  Fever «19»» 


PFS 


File. 


•32" 


SPfllNQBOARD 

The  News  Room •329» 

Clip  Ans ii99» 

Clip  Arts  II •27s» 

SUBLOGIC 

Flight  SiiTiLilator  U •37»» 

Jol  Simjialor  064 .,,•37" 

SPINNAKER 

Hhymos  S  Riddles '9" 

All  Cocor  Caves, "7" 

Bubble  Bursl '9" 

Trains »9" 


SOFTWARE 


ACTIVISION 

Burrowed  Timo *32" 

Hacker t3a" 

Mind  Shadow »32" 

AE01S  DEVELOPMENT 

AniriKjIion CALL 

COMMODORE 
Toiicrati  wJGrapnic  Crafi.  ...     'SB" 

Muspcralt 'TB" 

TLC  L09O.... 'TB" 

Amign  Pascal 'TB" 

Lntlico  "C"..,,. t119" 

Asssmblef '79" 

Lisp -•158" 

ELECTRONIC  ARTS 

Deluje  Paint ss9«» 

Afchon.    .  »31" 

Ons)  on  Ono "SI" 

Sky  Fax. <31" 

Financial   CoolttMOk *37** 

Sovon  CilioS  ol  Gokl... •31»' 

Arclic  Fo« •31" 

OoiuJe  Print •74" 

inslont  Music .•34** 

Dsluie  VidM •fi9" 


FOR  AMIGA 

□  ATTEHIES  INCLUDED 

ISLjur  l'iirtlo.,0  Uyiltem >16S" 

DISCOVER  SOFTWARE 

r,43rau0l?f    Ba^k-uP •32" 

INFOCOM 

Wishtinngor ■31»' 

Hilchhikei's  Quielo '31" 

SpeiibioEiker '31" 

(JiilOOllQli '31" 

V^ilnoss ,<31" 

MEOASOrr  LTD 

A-Copiei.. ^34" 

A-Report •44" 

MICRO  ILLUSIONS 

Dynamic-Cail •319'" 

MINDSCAPE 

Halley  Projecl '31" 

Deja  Vu '34" 

Koyboard  Cadt'1   '28" 

MICRO  SYSTEMS 

Analyjo       'S9" 

Sciibblo 'SS" 

On-LlnorComm '^B" 

Organiio  Dala  Baia •S9" 

V.l.P. 
V.I. P.  ProfBssional •139"' 


mm 


r~-T 


CALL  TOLL-FREE  1-800-233-8950 

477  East  Third  Street.  Dept.  A411,  Williamsport,  PA  17701 
EDUCATIONAL  INSTITUTIONS  CALL  TOLL-FREE  1-800-221 -4283 

POLICY;  A:3  3^  i;Wiiif-i J-".  S7  OO.i  sn  ppr^  i^3  Tisno  ng  w.^t'  sr  Dmffi:s  ^k-i  reqi/'.re  iofliiimai  ttiirg«  Ptriona'  arxj  rar-panir  criecks  rKjuii't  3  ftWk^  id  deat^  Tqi  rasier  cciirtrj^       j  r^| 


use  your  creoit  card  or  s*i>3  cish^er  s  tJ;e:-< 
Deiective  sotlware  wiQ  tw  rgislace'd  with  the  v 


1  ■800-268-3974 


1-800-26B-4559 

Otrnir  F'rfivircFi'i 


Penns^winj  ffrSKfents  adff  6^  sales  Ta*  An  pn«s  ^r?  5ubt*:i  E£h  chan^fr  afld  iU  fiems  are  subjecl  to  avariabiiity. 
i-j-c-MT  *'ii  be  rppaKPO  cy  ttpljced  al  our  discreiiin  wilhin  in*  tlw  Kfms  and  &mils  of  thf  manuTaciurtr 's  *airraniy  Wf     jwqai* 
; :  .-  ;  -f-W  j's  tuEi!!i:l  To  I  rps-fcKk^nj  lee 

Te(ex;06-2 1 89fiO 

1-416-828-0866  2^Ub  Ugnwin  Dnve 

\<:   Trr::i"'j  M iM' SSa uQA    Orrjino 


CANADIAN  ORDERS 


.gin      *''  V"       Vi 


/ 


Fibeii 


, — *■    -    -H  air 


AIEK  PRODUCTS 

5  2  if  Wes[  D^^Tgen 
Milwouktc,  w;  ME  17 

414-277-9120 


^iCI 


OIAl E Mi  ONiy  fAll  1  -flOIM 21-491 1 


ARE  YOU  CAUGHT  UP  IN  THE 
COPY  PROTECTION  ARMS  RACE? 


DEFEND  YOURSELF  WITH  KRAGKER  JAX 

A  REVOLUTION  IN  ARCHIVAL  SOFTWARE! 


Yqu  know  the  roullne  by  now:  you  buy  *n 
QxpenaivQ  nit>bldf  ano  next  moniri  it's 
obsolfltEF.  Mow  many  limes  ia  your  wallet 
golrig  to  b&  nibbled? 

Xridcer  Ju  is  NOT  a  nibbler.  II  \&  a  paratn- 
eier  copy  sysiem.  MoM  voiume^  ooniain 
well  over  100  separate  copy  parameters. 
Whal  IS  a  parameter?  Just  a  custom  pro- 
gram Ihat  allows  your  TS41  or  1571  dish 
drwe  to  sirip  all,  ar»d  ^e  mean  ALL.  copy 
protecllon  from  your  expensive  soUwaro, 
Irjflvlng  you  with  UNPROTECTED.  TOTALLY 
BROKEN  back-ups  thai  can  Pe  copifxl  with 
even  a.  simple  fast  copier. 

This  system  has  many  advantages  over  Ihe 
Older  nibbler  type  of  ulililies.  For  one  thing. 
you  don't  have  lo  experiment.  Each 
parameter  WILL  backup  the  lilie  It  was  ere 
fit£^  for  Period. 

For  another,  a  bact<-up  oraalotl  wiih 
Kracktr  Jax  wilt  NEVER  rattie  your  disk 
drive  head.  And  ihat  means  less  disk  drive 
alignment  problems  tat  you. 


KRAGKER  JAX 

PBOIBCnON  BUSTERS 


*^ 


BLAST 

DISK 

PBOTECIIOIf 


± 


ALL  NEW:  VOLUME  THREE  ^ 

Volumes  One  &  Two  stiii  availabie! 
Dealer  Inquiries  Invited 

ONLY  $19.95  COMPLETE! 

No  shipping  or  handling  charges! 
(C.O.D.  please  add  $3.00) 


Check  out  some  of  mese 
exclusive  Features: 
<  Kri«ktr  Jftx  IS  ttie  BEST  program  of  its 
kindl 

-  KruMT  Ju  will  back  up  ti1l«9  ttivt  Ihe 
nIbbiersCAN'Tl 

*  ETABk«r    Jftx     requires    NO    special 
knowledge  lo  operate' 

*  Kf«Qktf  Ju  strips  protection  in  a  maLter 
ofSECONDSI 

-  Xmcktr    i^m    is    priced    RIGHT— just 
S19.95  completflf 

-  Kraakir  in  Is  UNPROTE0TED^«»y  10 
back  up! 

*  Kr««M«r    J«3t    updates    are    «vatfab1« 
QUARTERLY! 

Remember,  the  minute  a  new  program  Is 
released,  rlie  KrAclur  Jtx  team  wili  t>e 
developing  a  nevv  parameter  for  it.  This 
means  tbel  future  Kr^oktr  Jftx  disks  will 
Always  contain  parameters  tor  the  fiottest 
new  tiiies  on  Ihc  markel!  Kta^it  Jvb  is 
Ihe  system  that  cannot  fall  behind  tbe 
limesf 

In  the  copy  protection  arms  race,  Xraelctr 
im^  is  the  uitimete  dflfense! 


QOMPITER 


MART 


CHECKS,  MONEY  ORDERS  OR  VISA/MASTERCARD  ACCEPTED. 
Mail  your  order  to:  Computer  Mart.  Dept.  G 
2700  NE  Andresen  Road  I  Vancouver,  WA  98661 
Phono  orders  welcome:  206-695-1005 
SAME  DAY  SHIPPING! 


THE  LOWEST 
PRICES 


THE  BEST 
SERVICE 


PHONE 
LINES 
OPEN 


10-6  E.S.T, 
M-F 


ELECTRONIC  ONE* 

CALL  re  14)  864-9994  •  P.O.  Box  13428  •  COLUMBUS.  OHIO  43213 


COMMODORE 

HARDWARE 

C128  COMPUTER       .       ,.  249.»9 

C64  COMPUTER     139.99 

WC  COMPUTER 189  99 

1M1  DISKDRIVE  17999 

1571  DISK  DRrVE  229,99 

1702  MONITOR  179  99 

1902A  RGB  MONITOR       ,,  269,99 

MPS  1000  PRINTER  239  99 

1350  MOUSE  39  99 


PRINTERS 

STAR  NX10  239  99 

STAR  POWERTYPE  279  99 

EPSON  LX80  229  99 

PANASONIC  lOSO  199  99 

PANASONIC  1091  229  99 

SEIKOSMA  SP  lOOOWC  17999 

COMREX ,  ,  ,        69  99 

PANASONIC  3131  249  99 

STAR  SG 16  359  99 

STAR  SD 10  309,99 

STAR  SD-15  ■'29  99 

STARSR-10       4S999 

STARSR-15  55999 


MtSC.  HARDWARE 

GWI2INTERFACE  46, B9 

CARDCO  G  INTERFACE  39  99 

TYM AC  INTERFACE    ,  49,99 

PPI  INTERFACE  32  99 

XETECJR  39  99 

XETECSR,  leKBUF)  56  99 

MICRO  R4D  INTERFACE  29  99 

STAR  INTERFACE  29.99 

MODEMS 

MESSENGER  39.99 
TOTAL  TELECOMMUNICATION    29  99 

COMM   1200  BAUD  MODEM  149  99 

MORE  .  .  . 

CARTRIDGE  PORT  CONVERTERS  99 
IJSk  RAM  UPGRADE  FOR  128  114  99 
XLB080  COLUMNS  BOARD 
X)0  COMPUTER  INTERFACE 
CABLE,  SOFTWARE  FOR 
CONTROLLING  LIGHTS 
BSB  SYSTEM  X10 
LAMP,  APPLIANCE  MODULE  14  93fla 
CARDCO  CASS.  RECORDER         24.99 

MONITORS 
14  ■  THOMPSON  COLOR 
la'SAXATA  COLOR 
13- GOLDSTAR  COLOR 
)4"  HITACHI  COLOR 
14"C0MM    1702 
14- TEKNIKA  COLOR 
12"  MAGNOVIX  AMBER 


34.99 


49,99 
29,99 


12999 
139,99 
129.99 
169,99 
17999 
149,99 
7999 


commodore 


SOFTWARE 
KARATE KA 
MUSIC  SHOP 

PRINT  SHOP 

PRINT  SHOP 

COMPANION 

PRINT  SHOP  LIB 

ACROJET 

F-16 

SILENT  SERVICE 

KENNEDY  APPROACH     .  . 

LEADER  BOARD 

BARD  STALE 

CARRIER  AT  WAR 

EUROPE  A0LA2A 

HEART  OF  AFRICA 

MOVIEMAKER 

SKY  FOX 

PINBALL  SET 

RACING  SET 

SUPER  BOWL SUNDAY 

BALLYHOO 

HITCHHIKER 

SPELL  SPEAKER 

ALTER  EGO 

COUNTDOWN 

ROAD  RACE 

GAME  MAKER 

HACKER 

COMPUTER  PEOPLE 
SPACE  SHUTTLE , 
SUBLOGIC  FOOTBALL     . 
BOB  &  WRESTLE    . 
INFILTRATOR 
DAM  BUSTERS 

FLIGHT  NIGHT 

HARD  BALL 
FLIGHT  SIM,  II 

JET     

MICRO  LEAG  BASEBALL 
STAR  BASEBALL  , 
STAR  FOOTBALL 


19  99 
2599 
27  99 

24  99 

16  99 

19  99 

.22,99 

22  99 

22,99 

24  99 

CALL 

FOR 

NEW 

LOWER 

PRICES 


19.99 
22  99 
22  99 
26  99 
2«99 
19,99 
1999 

.24.99 
19.99 
19  99 
19  99 

.26  99 
19  99 
18.99 
1B99 
18.99 
19  99 
29  99 
26  99 
24  99 
19.99 
19  99 


\NE  CARRY  SOFTWARE 

FOR  ATARI  2600-7800 

8  BIT  &  ATARI  ST.  .  .  . 

INTELUVISION  —  TEXAS  INSTRUMENTS 


UTIDTY 

SOFTWARE 

PAPERBACKFlLER12e  2999 

PAPER  BACK  FILER  64 24  99 

PAPER  BACK  PLANNER  129  29.99 

PAPERBACK  PbUNNER  64  24  99 

PAPER  BACK  WRITER  128 29.99 

PAPER  BACK  WRITER 64 24.99 

SUPERBAEE128 54.99 

SUPERBASE54  44.99 

SUPERSCRIPT  128  46.99 

SUPERSCRIPT  64  46.99 

DATA  MANAGER  128  39.99 

SWIFT  CALL  128 39.99 

WORD  WRITER  128    39.99 

CONSULTANT  39.99 

PAPERCLIP 36.99 

PAPERCLIP/SPELL       47.99 

NEWSROOM 29.99 

FAST  LOAD  24.99 

MULTIPLJtN  128    39.99 

PROG  TOOLKIT  24.99 

MACHS  22  99 

MACH129      2999 

MICRO  FILER 17.99 

SYNCALC        29.99 

HOMEPAK       39.99 

PRINT  MASTER  29.99 

JANE      34.99 

INTRACOURSE  59  99 

BASIC  129 54.99 

MUSIC  STUDIO 26.99 

SUPER  PASCAL  49  99 


ELECTRONIC  ONE 


CLOSEOUT 
SOFTWARE 

8REAKDANCE     7.99 

A LF  COLOR  CAVES 3.99 

TURTLE  TOY  LAND  2.99 

STORY  MACHINE 3.99 

COSMIC  LIFE  3  99 

JUKEBOX 3.99 

DELTADRAWINQ    3.99 

PACEMAKER  3  99 

UP  FOR  CRABS  3.99 

GHOSTBUSTERS  799 

SAMMY  LIGHTFOOT       7.99 

MISSING  LINKS     2.99 

THE  FACTORY  1.99 

SPARECHANGE 2.99 

MUTANT  CAMELS 1 .99 

LEARNING  LEEPER  4  99 

WIZARD  PRINCESS  7.99 

JAWBREAKER  499 

BEAM  RIDER  ...     4.99 

TYPE  ATTACK  6  99 

SPACE  RESCUE         3.99 

JUNOFIRST 3.99 

MR  ROBOT  . , 4  99 

BC  QUEST 6  99 

GOHTEC  (CASS) 1  99 

DANCE  FANTASY 4.99 

LOGIC  LEVELS    4.99 

SEAHORSE  4.99 

WORDGAME  4.99 

TRAINS  499 

AEROBICS  4.99 

GYRUSS  8.99 

GENESIS  499 


CALL  r6l4J  864-9994  OR  WRITE 
P.O.  BOX  1 3428  COLUMBUS.  OHIO  432 1 3 


AMIGA  SOFTWARE 
CALL  FOR  CATALOG 


OUST  COVERS 


S.  99  EACH 


RIBBONS 


STAR  SG  10 
STAR  NX  to 
PRO  WRITER 

LXBO 

STAR  POWERTYPE 


399 
8.99 
8  99 
899 
899 


COMM.  803 
COMM  601 
COMM  MPS  1000 
COMM.  1626/802 
PANASONIC  1091 


6.99 
8  99 
8  99 
.  8.99 
8  99 


DISKETTES 

S0NY5'/i"S(SD;D  7.99 

BASF5V.-S;SDJD  7  99 
PERCIEIONSV.-S/SD/D       .           7.99 

BONUS  SV.- 0(3  0(0  7  99 

CENTECKCOLORS;SD/D  799 

NASHUA3WS/D  1999 

VERBATIM  3Vi-S/D  19  99 

OISKNOTCHER  299 

FLIP&FII£(50)  6.99 


JOYSTICKS 

ATARI  6  99 

THE  BOSS  1199 

THE  BAT  16  99 

3  WAY  19.99 
KRAFT                                           .        9.99 

SPECTRO  VIDEO  1  4  99 

SPECTR0VIDEO2  7.99 

PADDLES  .  12,99 


HOW  TO  ORDER:  CASHIER  CHECK.  MONEY  ORDER.  MASTERCARD"  OR  VISA*  (ADD  *%  FOR  CHARGE  CARDS)         NO  PERSONAL  CHECKS       ,  NOC  O  D   S         SHIPPED 

UPS  ALL  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 

SHIPPING:  ADD  MOO  ON  ALL  ORDERS  UNDER  $100,00  ,  ,  ,  ADD  15,00  ON  ALL  ORDERS  OVER  S 100  00.  ACTUAL  FREIGHT  CHARGED  ON  MULTIPLE  ORDERS, 

INTERNATIONAL:  ACTUAL  FREIGHT  CHARGED  ON  ALL  ORDERS  OUTSIDE  THE  CONTINENTAL  UNITED  STATES  INCLUDING  A  PO 

POLICIES:  NO  RETURNS  WITHOUT  A  RETURN  AUTHORIZATION  NO  RETURNS  UNLESS  DEFECTIVE,  ALL  DEFECTIVES  WILL  BE  EXCHANGED  ,  ,  ,  NO  EXCEPTIONS, 

PLEASE  SPECIFY 

CALL  OR  WRITE  FOR  FREE  CATALOG 

CALL  ELECTRONIC  ONE  f6 1 4J  864-9994  P.O.  BOX  1 3428  COLUMBUS.  OHIO  432 1 3 


COMB 


COMMODORE '  COMPATIBLE  ACCESSORIES 


FAMOUS  U.S.  BRAND  DISK  DRIVE  UNIT 


These  famojs  brand  Disk  Drives  are  rebuilt,  like 
new.  by  factory  technicians.  They  are  at  a  LOW 
liquidation  price,  and  carry  a  Factory  Warranty. 

•  Compatible  With  CurTmiodoie"  C64"  and 
SXB4  Computets  for  Ma>!iiitum  Efficiency. 

•  2K  RAM,  IbK  ROf^.  Maxinium  Storage  o(  170K 
Formatted  Uata.  3b  Tracks. 

•  Uses  5 'A"  Floppy  Diskettes  St; rial  Interface. 

•  Data  Transfer  Rate:  41X)  Bytes  pef  Second. 

•  Second  Serial  Port  for  Chaining  Second  Drive 
or  Pnnter 

•  3%"  H  X  B"  W  X  15"  U  9'^  lbs. 


Now,  Make  Quick  Back-Up  Copies 
Lasily  With  a  SECOND  Disk  Drive! 


Original 
List  Price 


Liquidation 
Price 


*269.00 

$149 

llemH-1677-3553.013 
Shipping,  handling:  S8.00  ea. 


FOUR 
PACK 
OFFICE 
SOFT- 
WARE 

do-Day  Ltd. 
Fac.  Warranty. 

•  General  Ledger.  8  Options  Chan  Accounts,  Custom 
Statements,  Moio. 

•  Inventory  Managment  Track  1000  Items,  Maintain 
Perpetual  Records. 

•  PayroU.  24  Functions.  Calculates  lax.  Prints  Checks, 
Interface  Ledger 

•  Accounts  Payable/Checkwrtting.  Interfaces  With 
General  Ledger 

Mfr.  Ust  For  Set  of  4:  ^199.80 


[note  Sodwiifo  iokJ  mdrviijujly  Phone  lot  Pncei.  I 


^39 


Liquidation  Price  For  Set  ot  4  .  . 

Horn  H-1677-7025-059  Ship,  handling:  S4.00  pkg. 


TRACTOR 

FEED  FROM 

COMMODORE® 

Discontinued  fvlodel  LOW 
Liquidation  Price. 

•  Adapts  Your  Commodore 
803  for  Continuous  Paper. 

•  Continuous  Form  Paper 
Irom  2%"  To  10"  Wide. 

•  You  Can  Still  Use  Your 
Friction  Feed. 

90-Day  Ltd.  Fadory  Warranty. 

CommtKlaiD  II  a  tva\t\tiuti  ^aticntAt^  dT 
Comnwdutf  Elcctronkft  Ud. 

Mfr.  Ust  ...  .  ^39.95 


Liquidation 
Priced  At .  . 

Hem  H-1 677-7004-296 
Shipping,  handling:  $4.00  each 


n9 


Toll-Free:  1-800-328-0609 


Credit  card  cmlomtft  cdn  ordtt  by  ^jhone. 


SEND  TO:  llmiH-ISrj 

C.O.M.B.  Direct  MdrKettng  Corp. 
1405  Xanluiii  Lanii  Na/MlnneapoBt,  MN  S5441-44S4 
Send  trieiioms  iftOftdied  celo*  (Miiiim&oto  Juj»)dtJiti  doa 
6%  sal€?3  Inx  Sorry,  i\(j  C  O.Ll  ordujiij 

S«nd Dlik  Drlva(>)  llani  H-  lb/  /-3.5J>3-Q  I J  ul  i1  <IS  mch 

plus  Sfi  oach  roi  vhippFH^,  hdf Idling 
Sond — Sottwari  Packiig«(()  Itom  H  l6?7-fflBi-0S9  dt 
S3fl  oach  plus  %A  Djcfi  lor  iliijjpiofl,  handllnj^ 
Efnd — TxdOf  FMO(>i  lien  I  Hltj/Z-rOCM-^U  dt  $tS 
eacti  plus  $4  each  lor  sliipptny.  handling, 
n  My  check  or  fnonty  ordw  i^  enclostd  (No  ddiiys.  in 
processing  oiders  paid  Ijy  trmckj. 

Charge:  OVISAC'   U  li^dslorCard,,    DArrerican  Express'^ 
Accl.  No E:<ip„_£ 


PLEASE  PBiNT  CLEARLY 

Name .. ^ -- 

Address   

City 

State 


-ZIP. 


Phone  _L 
Sigr.  Her©— 


Sal»h  ogl^dt  Iho  48  contiguouK  ftlales  $io  subbed  Id 
3ip«cl4l  condrtionK.  Plejs«  call  or  »vhte  lo  Inquire. 


SEJCDSBEUD  BBUJIlBElCiniaEXZEl 


CONVERSE  WITH 
YOUR  COMPUTER 


AT  LAST]  A  FULL  IHPLEHEHTATlOM  of  Itie  original  ELI^A  pro- 
gramninaA  avjiSaUic  toiu/i  cm^sur  Ccmmixjcire&4' 
Cr^att^d  Si  MIT  in  1^&&,  EL1ZA  f\SA  beconiQ  the  world't  most 
c«J*br4ied  iriiticiaJ  inieaitgfrni^t'dfiman&trAii'Qri  prO'Qriin  ELIZA  ts  s 
nan  "Hi rpc live  piychatD^iriptii  MhO'  anAlfiti  o*zn  itatemnni  ai 
you  ivpe  II  In  and  then  tmpondi  with  h«r  own  comment  or 
gutllto-n  ^antJ  Iher  lomiFkl jrfl  ptlcn  ipmti<nBly  Appropntld'' 
Q^jign-oft  la  run  on  $  \Af^p  m»\r\UAme,  ELIZA  nai  nover  bfltofs 
been  avaiiACls  io  peitortfll  computthr  utgrK  si^cflpi  in  greaily 
MrippcdQotun  versiCins  Jact^mgitie-sophiatic^tion  w^ichmftde  the 
original  p<rogram  so  rtSCinislmg 

Noiv.  our  new  GomniiodDre  64  version  posseiatng  the  FULL  po<Aei 
ir.n  range  ot  tx^rmior)  ot  the  DMg'njI  is  being  ottered  at  the 
iniraOuclory  pi ic^e  ot  pnly  S?5.  And  *t  fan  want  lo  (ind  gui  How  sne 
Ooss  ii  (or  loacTi  ri^r  lo  do  mor&^  w&  will  include  the  cDmptete 
SOURCE  PROGRAM  for  cnl^  S?0  additional 
Ordi?r  your  copy  ol  tUZA  loday  snO  ^ou'H  in«vBr  aijKin  wonflef  ho* 
10  rit^tioncl  wliGn  ypu  hbit  }L>rneori<!  ttiy,  "Qka^,  Ifit'a  ittQ  wtiat  Itiis 
ca/Tipuier  otyourt  canaciualtydtj'" 

READ  WHAT  THE  EXPERTS  BAY  ABOUTOUA  VERSION  OF  ELIZA: 
Much  more  ttian  a  irerc  gAmo     Ydu'JI  be  Jmpresied  wilh 

EUZA  .  A  convincing  deiTionalTatiOrt  pi  Artiriciaiintftllifience." 

-f^CMAGAZtNE 

DalighUul  (.ntertaminerl 

system." 

'EiLiZAjsan  a^toiufiding  pteceol  soriware .   Afa^cinating  program 
lo  u  le  a  no  stud^. '     -  BA  RON  S  iU/CfiOC0WPuT£fl  PfPOR  TS 

"ELIZA  is  a  great  way  lo  intrpd-uca  ypur  Mtrnds  to  ci:tmpuiars.,.A 
v«rylunny  parly  game'  -Pf  rfR  A.  McWiLUAMS 

"El\ZA  m  nri  tjcceplionai  piugram,  one  ihAl'i  Fun  lo  u»e.  ariowi  orr 
your  machmQ,  and  nui  gretl  hltloncal  iriierDSl." 

-  POPULAfi  COlJtfiUJWG  JWAGAZWf 
'TMiiivsrd<kOfi  ol  ELlZAiatnetnestwetiave  teen.  Ata  parly {jame,  it 
ks unmatched"  -HOME APPUCAliONSf-Ofl  Wt  C-64 

£UZAl3AVAfUBL£|NTKtfOUOWIMGFORUATS: 

iPiCBsesi^vciry  OnhorCasiettef 

1   Pro1ecl«d  VerstOfi S2& 

iProledBfl  Version  cjtt  (mi  run  but  not  iiJled  or  modified) 

2.  Un^proleclfld  Coniimodofo64  BASIC  Source  Versi on  5*5 

(Source  VeitJDn  can  be  Itiled  and  mixtcFicd  aa  wetl  as  run) 
Boih  vfifironi  incFudtfA  UK  p^e  uvti  manner 
Pteaae  add  t2  00  ihlppmg  and  hanoimg  to  aik  orders 
(CaMorrti*  rgj^d^nts  please  add  St^ti,  »res  tsxf 

ARTIFICIAL  INTELLIGENCE  RESEARCH  GROUP 

92 1  North  La  Jolla  Avnnut).  DepL  Q 

loi  Angtlss.  CA  90046 

{213]S5€-736a    i2]2)6i4'22H 

WCiVlSA  and  checks  a Ecapted         ^ 


An  idaal  medium  for  showing  oTT  your 

-mcfiOCOuporsNG  magazine 


DIGITAL  SOLUTIONS  -S  INC. 


Commodore* 

c-64  Repair  (CPU  only)    $  38,35 

1541     Alignment $  25.00 

1541     Repair $  69.95 

C-128  Repair  (CPU  only)    $  74,95 

1571     Alignment $  35.00 

1571    Repair $125.00 

C-64  Power  Supply           $  21,95 

C-128  Power  Supply  $  89.95 

Includes  parts  and  labor 
(Power  Supply  extra) 

To  S3V0  C.0.0.  charqei.  send  tioil 
^^-*5  and  power  supply  wilh  check  or  M.O.  10 

/  "iH"'         DIGITAL  SOLUTIONS,  INC. 

1122  9lh  Street 

Alloona,  PA  16601 

-,      ■    (814)944-0405 


COMPUTER  CEIVTERS 
GOES  PRINTER  CRAZY! 


OUT  OF  STATE  CALL 


IN  N.Y.  STATE  CALL  TOLL  FWE   |  -gOQ-  548-0009 

1-800-631-1003     1-800-221-2760 


CJllCPH 


NEVER  BEFORE  AT  THESE  PRICES 


RfTEMAN  C 

•  COMMODORE  READY 

•  FULL  GRAPHICS 

•  NEAR  LETTER  QUALITY 


RfTEMAN  T 1 

•  iO  INCH  CARRIAGE 

•  160  CPS, 

•  8K  BUFFER 

•  NEAR  LETTER  QUAUTY 

•  FULL  GRAPHICS 


SS*»w^?) 


$  ]9995 


S22995 


fs.  commodore 
1571  DISC  DRIVE 

$23995 


^S  commodore 

128 

PERSONAL  COMPUTER 

S25995 


:  commodore  64'  PACKAfiE 

INaUDES: 
•Commoctore  64  Compuer 
•Commodore  1541  Disc  Drive 
•  A  Color  Monitor  with  Cables 

CALL  FOR  PRKIE 


ALSO  AVAILABLE 
RfTEMAN  15 

■  I S  INCH  CARRIAGE 

•  I60C.P.S. 

•  8K  BUFFER 

>  NEAR  LETTER  CHJAUTY 

•  FULL  GRAPHICS 

$32995 


GEOS 


TM 


GRAPHIC  EWVIRONMENT 
OPERATING  SYSTEM 

INCLUDES 

•  5  DiffFfent  Fonss 
"  desk  Top 

•  g(?oP.iint 

•  geaWrrte 

•  OesJ<  Accessories 

FOR  rHE  COMMODORE  64 

CALL  FOR  PRICE 


Paperback   Writer  128 

Paperback 

Fllor  128 

Paperback 

Planner  12B 

YOUR  CHOICE 

$2995 

for  the  Commodore  128 


.IL 


m  I  c  r^o  n  w  t.  t 

NEWEST! 


NEW 

MODEL 

NOW  IN  STOCK  r^^^ 

s  17995 

LV  1210 

•  120  CPS 

•  DOT  MATRIX 

■  FRICTION  fi  TRACTOR  FEED 

•  NEAR  LETTER  QUAUTY 

•  CONTINUOUS  UNDERLINE 

WE  ARE  AN  AUTHORIZED  STAR  REPAIR  CEN7ER 

CALL  FOR  PRtCES 


CK  commodore 

1902  A  MowrroR 
CALL  FOR  PRICE 


MEMOREX  SPECIAL 

WORK  STATION 

•  20  Drsks  •Disk  Case 

YOUR    SIQ95 
COST        ■  *-' 


epyx 


SPECIAL  I 

KARATE  -  NEW 


$J995 


K^r,itP 

Kronrs  Rtfi  ■  Lixiis  Gamfs 

Eidolon  ■  LiJic.1^  Gjmes 

Bjnbtwff  ■  Lutds  Games 

Rficue  FfiKtiilui  ■  Lucai 

Games 

FflvllOiicI 

*iniercvtmfs 

Hot  Wiierls 


Temple  of  Asphai 

Trilogy 

Jet  ComtMt 

Sjmuiflior 

GJ  Joe 

Summff  G.imes  I  or  II 

Biirpif 

B.iseD.11! 


IN  N.Y.  STATE  CALL  TOLL  FREE 

1-800-543-0009 
1-800-631-1003 

OUT  OF  STATE  CALL 

1-800-221-2760 


CQMPJTER 

CENTERS  OF  AMERICA 
81  TERMINAL  DRIVE 
PLAIN  VIEW,  NY  11803 


•IfJ  CONIINtfjr^M  USA  ONLY   APO  aUS  FPO  fXIBA 


Check,  Money  Ortler,  MC  or  VISA  accepted.  No 
additional  charge  fof  MasterCard  and  Vlia,  Cad  for 
shipping  and  harxfling  Infofmatfon  I  NYS  reikJents 
add  applicable  i^ic^  tax  t  Prices  and  availability  are 
subject  to  change  without  notice  /  All  factory  freih 
merchandlie  with  manufacturer'!  warranty.  Dealer! 
Welcome.  Call  for  recent  price  reducilonj  and  new 
retiate  Infcxmatlon,  Plui  shipping  and  handling.  No 
return  I  without  return  authoriiatlon  number. 


COMB 


Authorized  Liquidator 


COMMODORE® 
VICMODEM" 

•  Use  with  the  Commodore-  C64'", 
the  SX-64  or  the  VIC'20  Computer. 

•  Bell  103  Compatible. 

•  Full  Duplex;  300  Baud. 

•  Mntiual  Dial  Direct  Connecting. 

•  FCC  Registered. 

This  Modem  Is  LOW  liquidation  priced 
because  it  was  closed  out  by  Commo- 
dores, Add  ii  to  your  computer  for  access 
to  timely  financiai  information,  news  and 
reference  Iii3raries...as  near  as  your 
phone!  An  aftordabie  introduction  to 
phone/computer  services:  and  yoj  can 
communicate  wilti  computer  users  who 
also  own  modemsl 

Use  with  data  cassette  (inciuded),  or  with 
terminal  program  software,  avaiiabie  at 
computer  stores. 
90-Day  Limited  Factory  Warranty. 

Mfr.  Ust  Price *59.00 


$19 


UquFdation 
Priced  At  Only  , 

llemH-l67B-7041-072 
Shipping,  handling:  S4,00  each 

ComFrtodDre  is  a  r«o!stcred  tradnmark  d1  CcinmodorA 
ElQctronilcs,  Ltd. 


Crcdll  cArd  customers  can  ord^r  by  phone. 
7  diy*  a  w&sk.        igj*      i* 

TollFree:  1-800-328-0609 

Snlo9  outsido  Ih?  ^8  cunligiiouA  atatca  aiit  subject  to 
special  condjllpna.  Pleiife  call  cr  write  lo  Jnquhre'. 


SEND  TO:  Item  H -1676 

C.O.M.B.  Drrect  Marketing  Cofp, 

1405  Xenlum  Lans  No./MinneapoHs,  MM  55A4\'4A^4 

ScniJ Modem(s).  Jleni  H-iS50'704)-O72  &\  Si9  each 

plus  J4  eoch  for  shippiny.  handling.  [Minnoaota  residents 

add  6*!:  sakf^  tax.  Sorry,  rto  C  O.D.  ordef$.) 

D  My  chock  or  money  ondar  is  oncloaed.  (Wo  delays  kn 

pcoc&siing  lirdtira  paid  by  Cfi^PcjO 
CtiflraeiD  VlSfi,*'  D  MaslerCaidn.  D  Amorlcan  Express'^ 

Acct  Md Exp 1 

PLEASE  PfllMT  CLEAHLV 


Address  . 
City-, — . 


Phono  _i- 


C  OiM  B  C:0  M  B COM  B 


Who  needs  this? 

When  you  can  solve  disk  drive  alignment  problems 
in  60  minutes  with  ttie  CSfi/l  program. 


Disk  drive  alignment  problems? 
Drive  out  of  allgnmerjt  again? 
Tired  of  waiting  two  weelfs  or 
more  to  get  your  drive  fixed?? 

WE  HAVE  THE  ANSWER  1  ! 

With  Ihe  tS4!  DISK  DRIVE  ALIGNMENT  PROGRAM  you 
c&n  a'lQn  U^e  dnva  yourself  m  an  tiour  cm  so  Nd(  only  that, 
yoj  can  do  it  at  liomB  AND  no  special  uquipmonl  is  IB- 

quired.  Anyone  ^Mth  average  mechanical  skills  c^n  do  it!' 


Read  What  Compute! 's  Gazette 
had  to  say.  {Oct.,  1964) 

",  .  .  with  1 541  Disk  Drive'  Alignment  from  CSM 
Software,  you  can  tix  it  (the  disk  drive]  yoursellirt 
art  hour  or  so  and  the  program  will  pay  for  itself 
the  first  time  you  use  it  ..No  technical  expertise  is 
required  to  accomplish  ttie  aligr)ment  procedures, 
and  IhB  manual  accompanying  the  program 
thoroughly  describes  the  procedures  " 


1 541  DISK  DRIVE  ALIQNUENT  PROGRAM  ■  VERSION  2.0  ■  $44.95  plut  sttlpplng 


CARTRIDGE  BACKER  II 

PACKAGE  INCLUDES 

t   EXPANSION  BOARD,  PROGRAM  DISK 

AND  USER'S  MANUAL. 
2.  CARTRIDGE  BACKER  EOdware  to  back-up  99% 

ol  Ihe  mos]  popular  C-G4  cartridges  lo  disk. 
3   SOFTWARE  TO  BACK  UP  MAtMY  DISK 

PROGRAMS 
■5   SOLD  FOR  ARCHIVAL  USE  ONLYi 

$54.95  plus  shipping 


PnOGRAM  PROTECTION  MANUAL 
FOR  THE  C-64    VOLUME  II 

Nol  just  a  third  edition  —  a  new  and  (jp-todale  manual 
covering  the  latest  advances  in  program  prolection.  Over 
27S  pages  ol  valualjle  inlormation  Too«:s  include 

•  ENCRYPTION  AND  DECRYPTION 

•  UNDOCUMENTED  OPCODES 

•  GCR  RECORDING 

'  CUSTOftI  DOS  ROUTINES 

•  CARTRIDGES  AND  EPROt^S 

•  PROTECTING  YOUR  OWN  SOFTWARE 

•  TIPS  FROhA  EXPERTS  ON 

PROTECTION.  BACKUP  i  liAORE 

•  DISK  INCLUDED 

S34.9S  plus  shipping 


SNAPSHOT  64 M 

SNAPSHOT  64  is  a  new  utility  backup  program 
Ihal  itteraily  takes  a  •SNAPSHOT'  of  your  com- 
puter's memory  This  snapshot  is  then  saved 
to  disk  with  an  autoboot  so  that  it  may  be  easily 
loaded  back  mil  does  all  this  automaticaJIy  and 
easily. 

•  EASY  TO  USE.  TAKES  ONLY 
3  ■  5  t^lNUTES. 

■  BACKS  UP  MAA/y  fviOPE  PBOGPAMS 
THAN  SmtAR  UTiUTIES 

•  SOLD  FOR  ARCHfVAL  PURPOSES  ONLY 

•  EXCLUSIVE  FEATURE  -  ALLOWS  YOU  TO 
STOP  I^OST  PROGRAf^S  AT  ANY  POINT, 
EXAMINE  THE  COtvfPUTFR'S  MEMORY. 
AND  THEN  RESTART  THE  PROGRAM.  THIS 
IS  A  VERY  VALUABLE  FEATURE  FOR 
THE  HACKERii 

$49.95  plus  shipping 


PROGRAM  PROTECTION  MANUAL 
FOR  THE  C-64     VOLUME  I 

•  A  MUST  FOR  BEGINNERS 

•  THE  PERFECT  INTRODUCTION 

TO  PROGRAM  PROTECTION 

•  DISK  INCLUDED 

$29.95  plus  shipping 


SNAPSHOT 
ENHANCEMENT  DISK 

The  perfect  addition  to  the  best  selling  memory 
back  up  tool.  Includes  fast  loader,  cartridge 

maker,  file  examiner  and  more. 

$14.00  plus  shipping 


VISA  AND  MASTERCARD  ACCEPTED 

Sf^lpplr}g  S3.50  per  itom  in  U.S.;  foreign  orders  oxtra 


^2   (s  a  registered  trademark  of  Commodore  Business  Maciimes.  Inc. 

Available  through  your  local  software  dealer  or  call: 

CSM  SOFTWARE,  INC. 

POST  OFFICE  BOX  563,  CROWN  POINT  IN.  46307,  PHONE  (219)  663-4335 


^ 


Software  Discounters 

of    America  open  Saturday 


\     S.  D, 


For  Orders  Only— 1-800-225-7638 
PA  Orders— 1-800-223-7784 
Customer  Service  412-361-5291 


ABACUS 

Basic  128 
CatI  Pak64 
Cad  Pah  128 
cnari  pax  12B 
Cobol  64 
Perianal  Porifoito 

MQf  64  CALL 

Powpi  Plan  84  ^OR 

Super  C12S         PRICES 
Super  Psseal  6J 
ACCESS 
ExficiJlivc  Leadr^r  Bocirc] 

Data  Disk  SU 

Loader  Boatrt  GoK  (0)MS 
Leacler  Board 

Tourn  Di"ik»i  tH 

MachSlfl)  SZ3 

Maehijaim  JJ3 

TenUiFommDt  125 

ACTIVISION 
Alter  Ego  (Mate 

or  Female} 133 

Garnarnaker  Library  Disks 

Spoils  SI  4 

Sci Fi  S14 

Garry  KilcMon's 

Gamemaher(O)        125 
HackeiJlO)       ,  J23 

L<tlle  Computflr 

Plrnple  ID)  $33 

Music  Sludio(O)  SZ3 
Murdor  on  lh& 

Misr.rssipfll  iDt        .123 
ACCOLADE 

Ace  o(  Aces  ID)  $19 

Dambusteis(D). . .  .$1S 
Deceploi  iD]  Calt 

FigtitNighUDI.  $19 

HaidBalKDl  $19 

LawoMfieWesHDi    lis 
PSI.ftTrarliiitlCi)  ID)  11B 
AMERICAN 
EDUCATIONAL 
Biolui)y(D|,  $12 

French  ID)  $12 

GiammatiDi  .  .112 

Science:  Grades  3f-J|D)  $12 
Science:  Grades  5j€iD|  11 2 
Science:  Grades  7/B(D(  $  1 2 
Spanish  (D)  $12 

US  GeogiapnylDl      112 
WorMGeoqraDhylDl  112 
'.VfXiil  Hi5;lory(D)         S»2 
ARTWORX 
Boacb  Gianknt 

VolloybalUDl  112 

Biid(iu4.01D)  S16 

Equestrian  Show 

JumperlDi  112 

SlfipPokeilO)  .$21 

Data  Disk  m  lemaie  11G 
Data  Disk  «2  male  SIS 
Data  Disk  «3  (emale  .118 
ARTWORX  PX 
MolclnOnpGoiflD)  17 
Prn  BuiinijlDl  17 

AVALON  HILL 
Super  Bowl 

Sunday iDl  $13 

sas19B4  Team  Disk  114 
S3S  taes  Team  Disk  SU 
SBS  Champs  Disk       SI* 

Snit(ilc'40(DI 123 

T.lioBoutlOl       .  119 

Tourn.imenl  Goll(O)  S19 
BATTERIES  INCLUDED 
Consul  lsnn64  O' I  ?B)  $39 
Hrime  PakiDI     .         133 


Papeiciip  wiSpeii 

64on28 $49 

PapsrcFlp  II  128  149 

BERKELEY 

SOFTWORKS 

Gcos(D|  $33 

'GWJsDeskPakiOj    119 

■GeosFunlPakiD)     $19 

'Gfpj  stdtt  on  fnograms 

on^^.r 

enODERBUND 

Bank  Si  FirertD)      .  .$33 

Bank  SI.  Mailijr(D)   .  .133 

Bark  Si  Writer  ID)      $33 

Bank  SI  Speller  (D).  .133 

Breakers  ID)  125 

Catmon  SondiBBO  IDH23 

PrintSnop(D)  $2S 

P  S  Companion  (D|.   123 

PS  Grapttics  Liijiaiy 

«i.*2.or*3      .lIBEa. 
P  S  Graphics  Library 
Holiday  Edition  .  .  .$16 

ryBe'(D) $2S 

CAROCO 

Calc  Now(D)  .  .    $14 

FileNnwlD)  $14 

GrapnNowlO)  ..$14 

MailNow(O)  114 

Write  NnwiR)  SI  9 

CBS 

AigosEip«1ilion(0)  19 
Big  Bird  Spc  Del.  (R)  19 
Dream  HousofD)  19 

Ernie  s  Big  Splash  (D)  $9 
Grover's  Animal 

Adventures  [□)  $3 

MasicnngirieSATtD)  144 
Malh  Mileage  ID)  ...  $9 
Movie  Musical 

Madness  ID)   .        .   $9 

Railroad  Wmks  ID)       $9 

Ricti  Scarry's  Electronit 

Word  Book  ID)  .    ..$12 

Sesame  St   Pals 

AcOLjn^I  Tnwn(D)  19 
Success  wrAlgebra  Call 
Success  wrMath  Call 
TimeboLrndlOj.  .  .  .$9 
Weal  rior  Tamers  ID)  $9 
CDA 

America  Cooks  Series; 
American  lO)  19.9S 

Chinese  ID)  $9.9S 

Fmnchtm  19.95 

Italian  ID)  $9.95 

MemunniDi  $9.95 

CMS 

[iener.il  Ati:!  12B  1119 
DATA  EAST 

CommandolD)  .$23 

Kaiate  Champ  ID)  .  $23 
KurKjFuMaslerfD).  $23 
T.ig  Tc.im  W(c5llin(]  (0^:23 
DAVIDSON 

Math  Blasler(D)  133 

Spelt  II  ID)  133 

Word  At  lack  ID).         133 
OIGtTAL  SOLUTIONS 
Pockpl  Flier  12fl  133 

Pocket  Planner 12B  133 
Pocket  Writer  64  S2S 

Pocl^el  Writer  128       133 

ELECTRONIC  ARTS 

A0»   Const.  Set  (D( 
Amner^ia  ID) 
Aichon  2    Adept iDl 
Bard's  Tiilo  |Q) 


Open  Saturday 

•  Free  shipping  on  orders  over  $100  m 
continental  USA 

•  No  surcharge  for  VISA/MaslerCard 

•  Your  card  is  not  charged  until  we  ship 


Bard's  Tale  2  The 

Deslihy  Hnighl  ID) 
Chessmaslcf  2000  ID) 
Heart  ol  Alrica  tD) 
Lords  ol  Conquest  |D) 
Mail  Order  MonslefS  tDl 
Movie  Maker  |D) 
Music  Consl   Set  101 
One-on.One  ID) 
Pinball  Const.  Set  |D) 
Racmfl  DesI   Set  ID) 
Seven  Cities  ot  Gold  (D| 
Skyloi(D) 

Suoei  Boulder  Dash  iDi 
Timothy  Leary's 

Mind  Mirioi  (D) 
Ultimate  Wizard  iDl 
Pftces  too  tow  to 

tfdirdrrisit.r.r  Call 

EPYX 

BaibiD(D).  $9 

BreakdancetDI  .  $9 

Champ  Wrestling  1D)119 
De5troyer(D)  .Call 

FaslLoadtHI  ..  119.95 
Impossible  Mission  ID) .  19 
Mqvic  Mon^l^f  [O)  $23 

Muiliptan  128  139 

PilstopHID)  .  .  19 
SiimmmGarrw5  2lD)  119,91 
Super  Cycle  (D)  119.95 
Tetnple  ol  Apshai 

TritoqytO)  123 

Winter  Games  ID)  119.95 
World  Champion:=;hip 

KaraleiD)  .  $17.95 
World  Games (D)..  ,  ,S23 
FIREBIRD 

Colossus  Chess  4  |D)  123 
Elile(D)     .  $19 

Frankie  Goes  to 

Hollywood  I D)  $23 
rtiePawniDi  129 

FISHER  PRICE 
Alpha  Build  Ifll  .  $7 

Dance  Fantasy  Iflt  17 
Hop  Along 

CounlinglR)  .  .  .17 
Linking  Logic  tR)  17 

Memory  Manor  |H)       .S7 
Number  Tumbler  IRI     17 
Sea  Speller  tni   . .       .$7 
GAMESTAR 
Ctiampion^itiiE) 

Basetiali  8lilOi  $23 
Champ  BilsketballlD)  123 
Slar  Rank  Bo>in()iDl  119 
HAYDEN 

Saigon  3IDI  $25 

HES 

MicrDsollUultipianlDlS19 
MillionairelD)  ...  $12 
OmnimitCfVi/SpelllD)  123 
ProiRct  Space 

Station  ID)  119 

HI-TECH  EXPRESSIONS 

Card  Ware  (Dl  S7 

Heart  WarelD)  17 

Parly  WarelD)  112 

Ware  w/alt  Supply 

Kit  S12 

INFOCOM 

BriliyhooiDl .  $25 

CulThroalslD)  $23 

Enchanter  |0)  .$23 

Hitchhiker's  Guide  to 

theCalasylDl  123 

IntidellOj $25 


Leather  Goddesses  ol 

PhobosID) 123 

MoonmisMD)  .123 

PlanBtlall(D) 123 

Sorceior(O)      .  $26 

Suspect  (0)  125 

Trinily  128 $25 

WishbimgerlD)  S23 

Zoik  1  |D)  123 

Zork2or3(D(  525 

INTRACORP 
Inlracourse  ICompatibility 

i  Analysis  MoUules)$(^ 
Intracourse  ICompatsDiiily 

Module) $33 

Intracourse  (Analysis 

Moduli')  $39 

MASTERTRONIC 
Aclinn  BikerlDl  $7 

Elo[;t  la  Glide  lO)  $7 

Galesol  OawniD)  $7 
inlihity  MachinelRl     S19 

KikslartiD) S7 

S-ASide  Soccer  ID)  17 
Lastv.StD)  S7 

Master  ol  Magjc  ID)  17 
t^nialD)  17 

Spend  King  (0)  S7 

TheSiuognrlO)  17 

Vwias  Jackpot  lO)  17 

npllCnOLEAGUE 
Baseball  ID)  $25 

Boi  Scour  SlalslD)  $16 
Gnrieral  ManagrrrtD)  $25 
1985  Team  Daia  Disk  $14 
MICROPROSE 
F. 15  Strike  Eagle  ID)  123 
GunshiDIDj  123 

Kan nedy  Approach  (Dl  $17 
SihmtSi.'rvicelO)  123 

MtNDSCAPE 
Hank  St   Music 

VJiitl-rlD)  119 

Ban*  St.  StoryPuoklDi  119 
Bop  S  Wrestle  ID)  119 
Color  Me   The  Computer 

Coloring  Kit  |D)  .     119 
Faiilightib)  .  119 

Great  British 

Soltvcarc  ID)  112 

InliltratoriDI  $19 

Petted  Scoro  EAT  |D)144 
Spell  olDeslruclionlD)  $19 
The  AmeriLan  Chatlenqr* 

SailrngSimulatlnn(Dl$19 
MISC 
CSM  1541 

Align  )«it  ID)  .   $29 

Central  Poml 

Copy  2  ID)  1!3 

GalolD)  119 

Snapshot  64  |R|  Call 

Supcrbaso64(D|  .  147 
Supcrbase  I281DI  159 
Superscript  64  iDl  $47 
Supnrscrltit  128  147 

VIPteimXLIOl  113 

ORIGIN 

Uilima3IDi  $14 

Ultima  4  iDl  $39 

PENGUINrPOLARWARE 
Crimson  CrOVtfn(O)  .  .$12 
Graphics  Magrcran 

Painter  IDl  .  .116 

Oo-ToposlD)  112 

TtansylvaniatDl  112 

PROFESSIONAL 
SOFTWARE 
Fleet  System  J.-W.P 


wr 70.000  word  spell 

checker  64  □!  rj8    139 
Fi!ietSystem3|t2a!   149 
RANDOM  HOUSE 
Charlie  IJrown'1^ 

ABCsiD)  112 

Snoopy's  HeaOing 

Machine  ID)  $12 

Snoopy  Wf iter  lO)  .  .  .112 
Typing  Is  A  Ball. 

Charlie  Brov«n|D).    112 
SCARBOROUGH 
Boston  Computer 

Diet  IDl  123 

Build  ABookID)  $16 

MasterlypetD)  125 

NetV:orth(D)  $39 

SIERRA 

Champ  Boning  ID)  $16 
Doniiid  Duck's 

Playground  (D)  116 
HomewortJ  Plus 

vjISpelisriD)  .  .$33 
Mickey's  Saace  Adv  (D)S16 
Stunt  Flyi"r(D)  116 

Winnie  The  Pooh  IDl  .$16 
WrrTypBlOj  $16 

SIMON  a  SCHUSTER 
ChomLablO)  $25 

Great  Inlernationai 

Ptiper  Airplane 

ConslruclionSetiD)  119 
Star  Trek. The  Kobayashi 

AllernativelD)         125 
Typing  Tutor  3  (Ol       .S25 
SPINNAKER 
ACE  Air  Combat 

Emulator  ID)  .  .114 
Adventure  Croatrjr  (R) .  $9 
Alphabet  Zoo  iRl  19 

Alt  in  Color  Cave  |R|  19 
Delta  Drawing  IRI  19 
Facematierifl)  19 

Fraction  Fever  (R)  19 
)(omework  Helper  - 

Main  Word 

Prot)lems(D)  .  .  .    .123 
Homewofk  Helper- 
Writing  (0)     ....     123 
Invaders  Lost  TomblD)  $19 
KidsonKcys(R)  19 

Kung  Fu  1  — 

Enpiodini]  Fisl  IDI  11B 
Kung  Fu  2  — 

Sticks  ol  Death  ID)  119 
SPRINGBOARD 
Ce'tiiitate  M,ikei  |D)  133 
N(i'.vsroom  (0)  $33 

N  R.  Clip  Art  Vol  1(D)119 
N.B.  Clip  Art  Vol  2|Q|$25 
IMH  aipArlVol.SID)  Can 
PS  Graphics 

Expander  ID)  . .$23 
SS) 

Battle  GrouplDI  137 

Battle  ol  AnticlamlD)I33 
Colonial  Conquest  ID)  S25 
FieldotFirB(D)  ..  125 
Gemstonc  Warrior  [D|123 
GctlysburgID)  137 

KamptoruppelD)  .137 
Mech  BrigadelDi       .137 

NAM  ID)  125 

PhaniasielD)  $25 

Phantar.ie2lDl  125 

Question  ID)  $25 

RinctsolZillmiD)  $25 

Roadwar  2000(0)  125 

Sliardol  spring  10)  $25 


US  A  AF  ID)  137 

Wingsol  War(Dl  125 

Wizard's  Crown  ID)  $25 
SUBLOGIC 

Basiihall(D)  132 

Flighl  Simulalor2(D)  $32 
F.S.  Scenery  Orskt:  Call 
Football  (D)  129 

Jet  ID)..  ..$29 

TELARIUM 

AmaiontDI  19 

Fahrenheit  451  ID)  19 
Dragon  World  IDl  S9 

fsfine  Pimcr?';  .n 

Anltjer(PI  121 

TIMEWORKS 
Actl5  PayabioiD)  $39 
Accts  Receivabie(DiS39 
Data  Managr^r  2(D|  133 
Data  Managor  i;a  143 
Evelyn  Wood 

Dynamic  Reader  (D)  133 
General  Ledger  |D)  .$39 
InvenloryMqmllOl  539 
Parlni!r64(Rl  $39 

Partner  i!8lfi)  143 

Payroll  Mgmt  (D)  139 
Salen  Analyras 

MgmllDl  539 

Sv».ttcal(JSnlewayMlJl  $33 
Swiltcatc/ 

Sideways  1 1 2S)  $43 
Sylvia  Porter's  Personal 

Fin  Plann6r64(D)  $33 
Sylvia  Poller  s 

Personal  Financial 

Planner  128  143 

Word  Writer  wr 

SpellnrlD)  $33 

Word  Writer  wjSWHX) 

Woir)Spollor|1?8),$43 
UNISON  WORLD 
AttGalirty  1  iD)  $16 

ArtGaiiriry?!!)!  S16 

Print  MasterlDl  $23 

WEE)(t.y  READER 
Suckytiear  ABC's  (Q)  $16 
Slickyt)earMalh(D)  116 
Slickyibear  Numtxjrs(D)  116 
Strckyboar  Reading  ;D)  116 
SlickyOeaT  Shapes  [Dj  S16 
WINDHAM  CLASSICS 
Alice  I'lWonrleriandiDi  19 
Below  the  BnntlDl  19 

Swiss  Family 

Pohinstjn  (Dl  19 

Treasure  Island  iDi  19 
W.JarrtritO^lDl  19 

ACCESSORIES 
Anchor  6420 

300  Baud  Modem  149 
Bonus  SS.  DD  15.99  B« 
BonuiDSOD  $699  Bx 
Compusorvi?  Starle'  Kit 

la  $25  Usage  Ciediti  $19 
DnkCaSiC(Holds50)  19 
Qsk  Diive  Cleaner  19 
Sakala  11"  Color  Comn 

Monitor  lot  C64  5139 
Seikosna  SPiOOOvc  too 

CPS  Commrjdoir?  direct 

conrvjct  dr)t  matri/ 

prmtt^r     .  $179 

Wico  Bat  Handle  117 
Wito  Black  M.I .  19 

WrcoHo'is  112 

Hours:  Eastern  Time 
Mtm.Frl.  9AM5:30PM 

Sal.  lOAMiPM 


P.O.  BOX  111327— DEPT.  CG  — BLAWNOX,  PA  15238 


■Pleat*  Raad  The  Fclluwlng  Ordering  Terms  S  Conditions  Caretutly  Betore  Placing  Your  Order  Oioprs  with  cashiers  check  ui  money  oidt>r  snipped  immediately.  I'er- 
sonal  A  Company  checks  allow  3  weeks  clearance.  NO  COD  si  Shipping:  Continental  U.S.A.— Orders  under  $100  add  $3:  tree  shipping  on  orders  over  $100.  AK.  HI, 
FPO,  APO— add  15  on  all  orders.  Cenada  A  Puerlo  Rico— add  $10  on  all  orders.  Sorry,  no  other  international  orders  accepted*  PA  residents  add  6%  sales  tax  on  the 
lolal'amouni  ol  order  Including  shipping  charges!  Prices  subject  to  change  wilhout  notice.  REASONS  FOR  CALLING  CUSTOMER  SERVICE— 412.361-5291 11)  Status  ol 
order  or  back  order  (2)  II  any  merchandise  purchased  within  60  days  Iron)  S  D  ol  A  is  detective,  please  call  tor  a  return  aulhori^ation  number,  Do'ectivr?  merchandise 
will  be  replaced  wMh  the  same  merchandise  onlyi  MO  CREDITS'  Alter  60  days  please  relet  to  the  manutaclurr'is  warranty  included  with  the  merchandise  S  return 
diisctly  to  Ihe  manutacturer.  Cuslginer  service  will  nol  accept  collect  calls  or  callt  on  S.D.  ol  A.'s  SOD*  order  lines! 


First,  Fast . . . 
and  Still  the  Best! 

We're  the  first  company  to  offer  fast,  expert  Commodore 
service  anywtiere  in  the  USA.  And  we're  still  the  besl! 

For  ono  low  puce,  wo  repair  all  probfonis  on  most  types  of  Commodore 
equipmom.  All  legular  repairs  carry  a  30-day  warranty,  wild  a  (ull-yoar  warranty 
available  lor  only  S30  rrioro  For  preventive  mamienance.  we  also  oWer  a  i-Year 
ser\ite  Conlract,  at  a  savings  ot  S20.00  Check  our  low  prices! 
Re^lr  with  Repair  wtEh 

30-dAy  Waminty      1-Yeaf  Warranty 

65  95 

76  105 

59  e) 

Just  J2995 


C-64  or  C-t28  Computer 
154t  or  1S71  Drivo 
1702.  1B0^  or  19OT  Monitor 
MPS-eOt,  902.  1W5  or  1526 
1541  or  1571  dlJgnm^t  (only) 


l-Yeaf 
Servlcf  Conlrad 

S69 
75 
95 

ee 


Ana  as  an  extra  benelit  —  our  repair  customers  are  eligible  lor 
big  discounts  on  sottwari?  antj  hafdware  purc^ast^s 

Call  for  best  prices  on  Amiga,  Okidata  and  Epson. 


FREE  PERMANENT  FIX 

A  $69.95  value  —  includes  alignment  and  mcxliflcalion  to  stay  in 
alignment  FREE  for  a  limited  time  with  any  1541  repair! 


For  fast,  expert  service  . . . 
Just  call  our  toll  free  number  today! 

1-800-624-6794 

(Fof  yoijf  conwMiiende,  ha'twyourequipmeot  serial  numbcf  and  credit  nufnbGr  r&aciy.  Checks 
and  morwv  ondpfs  also  accepiKJj.  Add  S7  50  for  shippinq  —  includes  IwcuJay  air  service 
an<fvtt\t^ii  in  tm  CcmTirMjnlal  USA.  Fof  APO-FPO  and  P.O  Bo*  ad^ressn,  add  S^S  00  lor 


shipping  fexclodmg  a»r  IreicjhT). 


[own 

IPUTERSl 


ITRIAD' 
ICOMPUTERSI 

3402-E  W.  Wandover  Ave.,  Greensboro,  NC  27407 
1-BD0-624-6794  or  (919)  299-0391 


ELBE:  The  Echo  Lake  BASIC  Enhancement 


•  Format  memory  into 
up  to  3800  records 

•  Type  data  directly  into 
record  formatted  memory 

•  Access  your  data  directly 
through  BASIC 

•  Process  your  data  through 
ELBE'S  statistical  routines 


•  Sorts 

•  Descriptive  statistics 

•  Analyses  ot  variance 

•  Analyses  of  covariance 

•  Correlations 

•  Multiple  regressions 

•  Grosstabulations 


send  check  or  money  order  to: 
Echo  Lake  Laboratofies  •  Box  169  •  Pascoag,  Rl  02859-0169 

*  R.I.  residents  add  6%  sales  tax 

Commodore  64  and  Commodore  128  are  trademarks  of 

Commodore  Electronics,  Ltd, 


COMMODORE^ 


CALL  FOR 

LATEST 

PRICE 


PERSONAL 
COMPUTER 


XaWAODCiiE  ISE  IS  3 

",ir:cnark  ol  CommoOori  E'cclror.'r.s.  ltd 


1571  DISK  DRIVE 

CALL  FOR  LATEST  PRICE 

1902  MONITOR 

CALL  FOR  LATEST  PRICE 

MPS  1000 
PRINTER 249 


1670 

MODEM 139 

1750  RAM 
EXPANDER  ...  169 

1350  MOUSE 
CONTROLLER ..  45.95 


COMMODORE: 


NEW 
COMMODORE  64C 
WITH  GEOS..189 


1541  DISK 
DRIVE 


CALL 


1541C  DISK 
DRIVE 


CALL 

EST.  1982 


1802C 
MONITOR  ....  209 

1660 

MODEM  .„  49.95 


CO.  flox  xm. 

MILWAOKEE.  Wl  53217 


OROEi;  tINES  OPEN 

Hlli-fHniAM.-7P.M.CSI 

Sffll2PM  ■5PM.C3J 


TD  ORDER  CALL  TOLL  FREE 


FOR  TECHNICAL  INFORMATION. 
OROEFtlNOJIFIIES.  OR  FOR  WIS,  ORDERS 


800-558-0003      414-351-2007 

ORDEBIKG  INfOflMATION  i  On  FASt  DELIVEHV  SEND  CftSHIERSCHECK  MCNEV  ORDER  OB 
Di^tCT  BANK  TRAIJ5FEH  PERSONAL  ANB  COMPANY  CHECKS  AUOW  I^  BUSINESS 
DAYS  TO  CLEAR.  CHARGES  FOR  C  0  C  .ARE  S3  00  IN  CONTINENIAL  U.S  A  INCLUDE  4 
SHIPPING  ON  ALL  ORDERS.  MINIMUM  $4.00  MASTER  CARD  S  VISA  ORDERS  PLEASE 
INCLJDECARD"  EXPIRATION  DATE  AND  SlGrjATURE  Wl  RESIDEME  PLEASE  ADD  5 
SALES  TAX  HI ,  AK.  FPO.  APO,  PUERTO  RItO  AND  CANADIAN  ORDERS  PLEASE  AOD 
MINIMUM  5'  ,  SHIPPING  AND  HANDLING  MINIMUM  E5  00  Al  L  OTHER  FOREIGN  ORDERS 
PLEASE  ADD  MINIMUM  15-  SHIPPING  MINiMUW  SIOOO  ALL  GOODS  ARE  NEW 
AND  INCLUDE  FACTORV  WARRANTY  DUE  TOOUR  LOW  PRICES  ALL  SALES  ARE  FINAL 
,4LL  OEfECllVE  RETURNS  MUSI  HAUE  A  RtlURH  AUTHORIZATION  NUMBER  PLEASE 
CALL  ^H-35t-2007  TO  ORTAIN  AN  RA"  OR  YOUR  RETURN  WILL  NOT  BE  ACCEPTED 
FOH  REPLACEMENT  OR  REPAIR  PRICES  AND  AVAILABILITY  SUBJECT  TO  CHANGE 
WITHCUl  NOTICE 

NOTE  ON  ALL  ORDERS  OUTSIOE  CONTINENTAL  U.S.A,  WE  SHIP  all  ORDERS  FIRST 

CLASS  INSURED  U  S  MAIL  TF  SHIPPING  CHAFiGES  EXCEED  THE  MINIMUM  AMOUNT  VOU 

'    —     -    ^         WILL  BfcCHARGta  iHc  AOOiilONAL  AMOUNT  TO  r^^^^BI 

jP|iP>l^         GETYOLRPACKASt  TO  YOU  OUICKLY  AMD  SAFELY         1      v!^|      1 

ymm\  m  surcharge  on  credit  cards  mm 


COMMODORE  64  &  128   •    COMMODORE  64  &  128    •    COMMODORE  64  &  128 


NX-ID  PRINTERS 
XETEC  SUPER  GRAPHIC  INTERFACE 

$299 

This  Is  a  SHIPPED  PRICE  anywhere  in  cantinenlal  USA 


PANASONIC  1091  & 
XETEC  SUPER  GRAPHIC  INTERFACE 

$309 

This  is  a  SHIPPED  PHICE  anyMhers  In  conlinental  USA 


PRINTERS 

Lcsenii  lOSO  ......  .  2<B 

Lc§ena806   169 

Panasonic  W\ ?39 

Panasonic  1080 J15 

SAwCi  Reed   Cali 

Epson  . , Call 

Juki  5510 Can 

Toshiba 321  .......  529 


C-1 28  Computer    1902A  RGB  Monitor 
1571  Disk  Drive     1750  RAM  Expander 
1670  Modem  1350  Mouse 

MPS  1000  Printer 

Call  for  Latest  Prices 


AMtGA  COMPUTER  SYSTEM 

Call  for  Price  and  Avallablllly 


MONITORS 

NAP  Amber   

Commodore  1702  . 
Goldslnr  Color  . »  , 
TokniknRGB  .... 
M;io'^ovOJ<  RGB  .  .  . 
CommtxlOTD  1902    , 


89.05 
.  Call 
.  Call 
.  Cflll 
.  Call 
.  ZB9 


COMMODORE  64 

SOFTWARE 
ABACUS  64 


Cl;j 

CaSfsk 

ry^^jpiar> 

Supei  C  CompiJ«  . 
Supii  Psitil  . . . . 
Basic  Compiler , , , 
Fnrlh    

ACCESS 

MacMV-Carl 

Leaner  Baartl  . . . . 

raarrarfltnl  OlSk   . 

7f',;r.  frame 


..3195 
.,3195 
..3I9S 
.  .M95 

.,«gs 

..3195 
.,31.95 


...2195 
,..2-l» 
...1655 
, .  .2-1 95 
. . .  16.95 


f.'.T..v,;  Disk  ... 

ACTIVISION 

Garr^cninkof .2?95 

rwkct 20.95 

Cempiiier  Lll.  People  . . .  23.95 

AllerEoo  ,.3495 

Hor;[}*edTimc..,, 2095 

2  on  2  Basktlbali 2395 

Mnr  dec /Mississippi  ...  .23  % 

Hacker  II 2395 

Tass  Times 2395 

sriangtiai 23  95 

Champ  BaseBall  'B6 ...  .23  95 

Game  Sports  LIbr  Caff 

Gamo  Science  Fic( ion  . ,  Call 

BRODERBUND 

fu--  ■■■'■■■  ■  .Eo  3495 
Cm.'  ,  ':  '.J  lb!i  1794 
Pri  S'lLip Companion  ...2795 

lovSrwii  3195 

Hf>'idayGi,i!jniih'ari'  ..17  95 

ELECTRONIC  ARTS 

ArcrionO  11  95 

Atdionll-D 24.96 

Mule-D 11,95 

MurderrZirW(ineu(-D  ...1996 
Music  Construction.D . .  .11 95 

Pmbali  Corisir  -0  11 95 

Skylo.i.D  ...,; 2iI95 

OiU'onOiwO ...1195 

Seven CiliBS ol Gold-D  ..1195 
Mail  Old  Monslers-D  ...1195 

Marble  Madness 24  95 

ArtitFo'i  24.95 

Amnesia — .......... 27  95 

Bards  Tale  11  27.95 

VoePius 2795 

MmdfrPait^ 2J96 

BoPot  Rascal 27.96 

Olllmil   27.95 

Pacinti Desltucllon-D  ,.,11.95 

yiriventoe  Consir  '0 2995 

fin  CookPook'D 2995 

B.ird'i  Tale 27J5 

Europe  Abla/& 3395 

ToucndownFooiball 1195 

LoJdsolConquesI  .....2795 
Chessma^Eer  2000  .....27.95 

UI1imateWi«rd 24.K 

Super  Bouiderdasn 1 1.95 

Aulniiijfi 3495 

Osre 27  95 

Heart  pi  Africa 1195 


AMIGA  SOFTWARE 


.IL 


NX-10 Call 

NL-10C Call 


NX-10C Call 

SD-10 339 

SD-15 449 

SG-1S 389 

Sfi-15 Call 


Co/nmodore  64C  W/Geos 

1541C  Disk  Drive 

1S02C  Monitor 

15aiC3.S  Disk  Drive 

Call  for  Latest  Prices 


Ha;ke- 2995 

MinasliadOK 2995 

aorrowed  Time 2995 

LillComp.  People 34.95 

Music  Studio  39.95 

Maslettypc 2795 

Keyboard  Cadet 2995 

VIP  Prolessional Call 

ftaciei 2995 

Analyse  6995 

On-Line 4995 

SctiMIe 6995 

BB  S- PC  Bulletin  Boaid  ..5995 

Atchon 29.95 

One  on  One 2995 

7  Cities  o(  Goltl 2995 

Slaitleetl 3395 

Mii^rgieagite Baseball  ...1^95 

impact  129  9S 

Compuiei  Baseball 27  95 

Shanjliai  2595 


Sivtoj 29K 

Attic  Foi  29.95 

Marble  Madness 34.S6 

RelutnMllanlis 29  ES 

Fin.  CDDklBoh  34  96 

Adventure  Const 2996 

Chess  master  20)0 3296 

Insanl  Music 34  95 

Deiuief^ini  6995 

neluie  Video 6995 

DelunePamt 69  S6 

Paint  LItilily  1  20.95 

Palnl  Jlilily  2 20.95 

Aegis  Draw 134.95 

AegisAnimalor/images  .^.95 

TliePawn ..2995 

Orjanl/e 6995 

Piinimasler 3295 

AM  Gallery  1 01 2 1995 

KinjOueslll M95 

Black  Cauldron ?795 


Lltima3 4195 

Waiiplan  99.95 

Maiidesli 49.95 

Manicom  3995 

Fligni  Simulaler  II 34.95 

Siteni  Set  nice .27.95 

Mean  18 3495 

Leader  Board 2995 

Winler  Carries 2795 

Rogue ...,2795 

Apstiai  Irilogy  2795 

Strip  Poker 29.95 

Btataccas M.95 

Haiiey's  Prpject 29.95 

Kid  Talk  39.95 

Soeller  Dee 39.95 

Paper  Clip tiite W95 

Dejas  Eirie 52  95 

Jet  349S 

Hacker  II 34  9S 

^iimalnnt  2396 


Dia^o .'i  S 

He« 2/95 

Delta  Pat- ol 1995 

Monkey  Business  .,,,,,  19  95 

Winnie  The  Pooti 19.95 

Intacom  .Call 

OB  Wan 9995 

Lattice  Call 

Amtga  I  Meg'Upgiade     Call 

A  Flier 34» 

ARtpoil 3496 

A  Term  ,,, 34  95 

A  Disk ..20  96 

Giimo 34  95 

DigilalLink 5495 

Looisiics 16995 

Aoloduel 3495 

Baid  s  Tale 34  95 

Music  CdnsliiiClidn  20     (995 

Aegis  An  Vol  I 23% 

Couelefl  Minor 2095 


Superbase128 6395 

SwiMcaic  w/Sidewy    ,,4995 

Wojdwriler  129 4995 

Daia  Manager  N 4995 

FWI  System  111 54  95 


COMMODORE  128  SOFTWARE 


Home  Pak 34.95 

Su  person  pi  128 /Spell  ,  ,  54.95 

Perfect  Wriiet 49  95 

Sylvia  Pott(r-12S  ,  ,  ,  ,4395 
Papetback  wntei  .  . .  ,  32.95 
PapfiQatk  liiti  ,  ,  ,  ,  ,  y2°& 


Basic  Compiler  12a  .  .  ,  44  96 

Ctiart-Pak  123 31 95 

Cad-Pak  12S    44.95 

Super  C  Compiler  .  .  .  ,  59  95 

Super  Pascal 44  95 


M.icnv/12B 32.95 

Perfect  Flier 4995 

Trinity,  ,  . 2795 

Papetpack  Planner   ...  32  95 

Vijistar  123 Call 

P,irrnet  12B 49  9S 


SUPER  TImbUJCRKS  specials 

FORC-64/C-128  ^« 

0311  Manager  2 31.95     Sideways  64/128 ... ,  ia95     Wordwriler  IZ8 . . . , .  42,95 

Wordwriter/Spell 31.95      Partner  64  37,95      Swiflcalc  m  .  42  K 

Swiltcalc  w/Sideways,  .31 .95     Business  Systems-Ea. . .  37.95     Sylvia  Porter  1 28 , . , .  4Z9S 

Sylvia  Porter  64 31,95      Data  Manager  128  , . ,  42,95      Partner  128 42.95 

'Super  Special  Prices  EKectlve  Now  Thru  November  3D,  198E 


Epyx 

Fast  Load-Can 2496 

We  Eidolon-D 24  95 

Winier  Games 24  95 

Summer  Games  IFO 24  95 

Mutti  plan  64/126 44  95 

Vorpal  Utility 22  96 

Mt]vie  Monster 24.95 

World  Karate 19.95 

Super  Cycle 2495 

Champion  Wrestling, , ,  ,2495i 

World  Games 24  95 

Dest'oyer 24  95 

INFOCOM 

Deaclmo-O  2995 

Enchanler-D 24  95 

Inlidel-D 27  95 

Plane  tlall-0 27  95 

Sorcerei-O 2795 

Siarcross-O  2995 

Siispcndeo-O  29  95 

WiinessD 24  95 

Sea  Sialher-O 24  95 

Zotk  I.  II 01  HID 2795 

Wishbringet-0  2495 

SpetiPreaiier.O 29.95 

Baiiytioo 2795 

Leather  Goddess 2395 

Moanmisl ,  ,,,27.95 

MICROPROSE 

Silen:  Serwice-O 23 « 

Gonship-D 2395 

Acctpjei-D  2395 

F- IS  Strike  Eagle-D 2396 

Decision  in  DesEit 27.96 

Kennedy  Approach- D  . .  .23.95 

Crusade  In  Europe-D 27.95 

Conllicl  in  Vietnam 2795 


H 


MINDSCAPE 

Crossword  Magic 34  95 

PeileciScoK  4995 

Haiiey Proiett   .,  ..20« 

Quake  Minu'S  One 2095 

Shadowfirc 20.ffi 

Lords  of  Mrtlnljht 20.95 


MINBSCAPE 

inlillrator  2095 

Bop  N  Wreslie 2096 

SpelKOtslructiiin 20^ 

Fuels  Gameraaker 2095 

Drck  Fiancis 2796 

American  Challenge 20* 


EST.  1982 

PO  Bo*  17852,  Milwaukee.  Wl  E32T7 

OROEB  LINES  OPEN 

Mon-Fn  11  a.m.  ■  7  p.m.  CST  •  Sat.  12  t  m   ■  5  p.m.  CST 

To  Order  Call  Toll  Free 

800-558-0003 

For  Technical  Into.  Order 
Inquiries,  or  lor  Wise.  Orders 

414-351-2007 

ORDERING  IMFORMATIOK:  pje^s^  tptdfy  tnteiL  For  fast 

difiJivery  sena  ca&Jucr  s.  c^eck  Of  mortey  Ofiffei'  PersoJial  and 
comparsy  diKi.s  alio  a  K  business  days  lo  dear  Scno-jf  PtJ  s 
welcoiTiE  C.a.D.chifB(iifeS3MlnCon!iricriMlUSA  includeSa  00 
for  sofliflfarc  gidi^^'i  4",.  shjpijjfig  far  fiarOware,  mmirTiurTi  S^  130 
fylaster  Care)  and  Visa  orders  please  uicIucIb  card  i*  GxpiraE'on  tfaio 
jiiidsignatiiJis  WlrQsl[leinlspl«as«inciucle&"ii  sales  i^x  Hf.  AK.FK). 
/\P0.  Pui^riQ  flico  .imj  Canadian  ord^^s.  proasei  artrt  5-  sHippMifl. 
Rijnifnum  33.00  All  aihEiv  lore^n  srdin  idd  ISi*«  shipping,  nlnJmun 
IllOO.  All  nrtJtrs  snipped  outside  tfteConimcfilalUS^  arestiippcdi 
fitst  c3a&s  in^LfiPtl  U  S  ntail  it  foreign  sfipppingctiar^tsejic^dirie 
mmimuiri  arnoont.  you  will  be  ctiatg^  |h«  additional  announi  Iiq  get 
vour  pactcage  lo  yflu  quicldy  and  sately  All  gaud's  are  rww  and 
iTidL-d?fa«tirv  w,iTrartJv.Diie!D0urlDAfiriCffiaMsalE3are'jna1  All 
ife:f&ctlve  relurns  must  hive  i  retun  authorl^ilion  number,  Pteasc  call 
(■iMl35!-?0071[i()btainanRA  rfofyQurreUrrnwilfrnjl  be  accepted 
Pr<Cti!S  and  aviiLlhility  sub|(?c[  to  ch;3.'igt?  without  noliCfi 


SSI 

Wwaras  Crown 2795 

50 Mission Crus^D  ....2496 

Cosmic  Balance-D 24  96 

Germany  1985-0 3795 

Prolesslonal  Goif-D 2496 

Broadsides-D 24  95 

Dueslron-D 24.95 

Compuiei  01rback-D 24.95 

Field  otFlre-D 2495 

Carrier  Foice-D..,.,  ...3795 
Breaktriru ArdonnesD  ...3795 
Computei  Ambus ti-D  ...3796 

Kamptgiuppe-O  17  9S 

Ojier  Mkl  Garden.D 3296 

Gemstone  Waitior-D 21 9S 

ImpeiiumGalact.-D 2495 

Pnantasie-O 24,95 

Baltaiion  Comm.-D 2495 

Figntet  Command-D 3795 

Norway  59B5-0 2195 

Wings  olWar-D 24  95 

Mech  BngaoeO 3795 

Baltie/Anlieinam 3295 

Panret  Gtenidei 2495 

USAAF 37.95 

Fliantasie  II  27.95 

Rings  o(  Zniin 27.95 

Bailte  Group 3995 

Nam 2795 

Geilysburg 3995 

TIMEWORKS 

BusmessSyslem5-0....3995 
Word  Wtiler/Spell-O ...  .34  95 
Swillcalcw /Sideways     34  95 

Data  Manajei  ii-O 31 95 

Sidaways-D 2095 

Evelyn  Wood-0 3195 

Syl»iaPtirler-0 3995 

Sylvia  Po^er  II .3995 


XETEC  SUPER- 

GRAPHtC 

INTERFACE 

69.95 

SPECIAL 

GOtOSTAR 

f3"C0l.0R 

COMPOSITE 

MONITOR 

;v1:34.95,d«liw!red 

MODEMS 

Comrtiodote 

1660 49  95 

Westridqei  6420  ., .  Call 
CormnorJoii-;  15/0  . .  139 


No  surcharge  for  MasterCard  or  Visa 


COMMODORE 

SOFTWARE 
lYIISCELLAfJEDUS  64 

Paper  Clip/Speii 4995 

Consultani ,39.95 

Bl  SOCaid M95 

Breakers 2795 

ReacP  For  The  Stars 29  95 

CarrteisatWar  ,  ,34  95 

Kataieka  20.95 

l.oderunner's  Rescue  . ,  ,20.95 

Fleet  System  11 .44.95 

Sublogic  Foolball 29.95 

Printmasler  2)  95 

ArlGalieri^  lor  2 17 K 

Superbase54 47.95 

Ultima  II 3995 

Ultima  III 34.95 

UhimalV  41.95 

Newsroom 34  95 

ClipArtl 19  95 

CllpArtll 27,95 

Giaphics  Ei  pander 23  95 

Cenilicate  Maker 3496 

Flighl  Simulatoi  II 34.95 

Brimslone 2795 

TtieHobbilt 2395 

Animation  Slahon  49.95 

Katate  Champ  23.95 

Kiing  Fu  Master  23.95 

Commando 2395 

Tag  Team  Wrestling  .,,.2395 

SublogicBisibjWJ 34  95 

Blading  PaiMles 24^ 

Matn  Blaster 34  95 

Hardball 19.95 

Fight  Night 1995 

PSI  5  Trading  Co. 1995 

Deceplor 19.95 

Ace  of  Aces  19.95 

Accolade  Foolball  t9.» 

kill  Until  Dead 1996 

Jet 2995 

Allernaie  Reality /City... 24  95 
All  Reality/Oimgton  ...24  95 

Mercenary 1695 

221  Baker  Street 1S.95 

Neverending  SIPry 18.95 

Fonimaster2 32  95 

Gate 2095 

Star  flank  Boimg 2095 

On Coun Tennis  ... 20  95 

TtiePawn 2995 

ACE 1695 

Geos 39  95 

LighiLab , 34.96 

Disney  Comics  SI  rip 23.95 

Disney  Caid*  Parly 2395 

Or  Ruih's GameiSen  ,,,2395 

Lasser  Money  Mgr    47  95 

Guild  of  Thieyes 2955 

WWF  Micro  Wiesllmg   ,,27  95 

Siarfleei  I 34.95 

Partner  64 3995 

Type J7  95 

StiaiOotSpriuS 27.'95 

noadwai21X» 27.95 

Battle  Front  27.95 

Elite  2395 


Use  your  Commodore  64/128  to  improve  your  per- 
formance at  the  track!  Programs  for  Thoroughbred, 
Harness  and  Greyhound  racing  ranl<  the  horses  or 
dogs  in  each  race  quickly  and  easily.  All  the  information 
is  readily  available  from  the  Racing  Form,  harness  or 
dog  track  program. 

Thoroughbred  factors  include  speed,  distance,  past 
performance,  weight,  class,  jockey's  record,  beaten  fa- 
vorite and  post  position.  Harness  factors  include 
speed,  post  position,  driver's  record,  breaking  tenden- 
cies, class,  parked-out  signs  and  beaten  favorite.  Grey- 
hound factors  include  speed,  past  performance,  ma- 
neuvering ability,  favorite  box,  class,  kennel  record, 
beaten  favorite  and  breaking  ability. 

Complete  instructions  and  wagering  guide  included. 
Thoroughbred,  Harness  or  Greyhound  Handicappers, 
$39.95  each  on  tape  or  disk.  Any  two  for  $59.95  or  all 
three  for  $79.95. 


Federal  Hill  Software 

8134  Scotts  Level  Rd. 

Baltimore,  MD  21208 


Toll  Free  Orders  800-628-2828  Ext.  850 
For  Information  301-521-4886 


e*v  •  wc-  ■•  »xhB4'" 


.  nm  ^•«  .  c-1«- 


■  per*  •  caw  ■  lco"" 


One  disk,  25  business  programs,  $19.95 

The  IntelMgsnt  Software  Packaga  is  the  one  product  for  your  Com- 
modore thni  can  take  care  of  all  your  data  processing  needs. 
Customera  writo:  ". .  .  aocotadesfortheai^hots.  This  is  as  sSc^  a  deal 
es  Ihavs  seen  and  more  Cfian  adequBte  foralexcspt  fsncypresencations. 
The  best  thing  IS  the  ease  of  use  -  ^  " 

"I  have  come  to  consider  these  programs  among  the  most  valuable 
pieces  of  software  lawn.  " 

Tliere  orn  no  hidden  fees  for  shipping  or  documentation,  end  no  dubs  to 
join.  Tho  package  is  not  public  domain  software,  and  is  sold  only  direct 
to  customers  by  mail:  it  supports  all  available  prjnters,  and  wil  run  on  any 
Commodore  computer  [except  Amiga]  vmth  a  minimum  of  1 0k  RAM, 
inducting  the  C-1  eB  in  C-1 28  mode. 
What  you  get  when  you  order  the  Packaga: 
Dacatuaa— A  comfjlete  databBSe  morv-    DiM»PH»— faciliioces  relatioral  D/B 


eger.  Al(  frelds  complete^  user-deriruihte. 
Can  be  userf  for  nriy  mjrpbcr  of  taska ,  rsdytl- 
ing  BcixxMitmo,  ctipckbook  and  Ui«  rocortla, 
rriaiSno  iatJi.  rvortury  control,  catiikjg  moin- 
tenancQ,  OfOSflniriiJCUtjnicrokxjRx  A  cus- 
tomer wrueti:  "/  tvn  espeaa^  tmprvssiid 
HtUi  DuLdtiKfB,  ancthaieuseaitcarsplacB 
s  haff-doau  other  'obcabesB  '-typepnj^wns 

Word  Pt-DCttflasr—A  fLfi-feflUred  merxj- 

dhven  word  processor.  Allows  ftdt  control 

overmorgins.  spbcing.  pagrg,  indentation, 

end  JL£tification.  "H^^reccrjrrTendGd.  "  — 

Midrite  BoltwjirnGEirctte.  "Provt^ft'll good 

basic  feBttrt^:;.  "      Cornputc'R  Gajt-tui. 

CopvcalB    An  [EliToirDnic  epreadshcDl. 

"BfO&t&itprpt^ifuforiKidgcUTg,  estJmsi- 

rxj,   or  any  mffth-onenled  use  .       -   wsi 

KCTIA  i/jf7  mfriEy  Highfy  rsccrrvnendod. ' ' — 

Mtfjnitc  Eoltware  Gajsttc. 

RaportOon— creates  form  letters,  morfrg 

leblos.  eto. 

napartMargt— createe   statements 

invoices. 

Baa.ball  Stata— compiles  team  batting 

stettstics. 

Indai— mdexos  W/P's  text  ftes. 

Wordcount-  ctxjils  wortis  w\  a  text  fila. 

WPt^pnuart  -  converts  files  to  other  WP 

formats 


Dpplrcetions. 

DSStat,  DBStatE-imoh/ni  D/B  filas. 

ASCII— convortEi  text  fklEs  into  program 

filtJS, 

Chackboott— rfjconciles  checkbook. 

Invsncory—MontemB  rventory  records. 

Papar  Routa— A/R  (or  paper  route. 

Loan  Anafyab —computes  finance  lerrns , 

prntsscfietXies, 

Braakavwi—cCrTputes  breakeven  ffia^ySiS. 

Dapraeia£lan— creates   depreciecion 

schedules. 

Labalar— creotes  tobels. 

Fila  Copfar.  copies  sequential,  program 

files, 

CDrrolatian-calcJetes  statJsticQl  cor- 

rclauon. 

Also  other  Databose  and  Word  fVoccssor 

utlrties. 


To  ordar,  send  name,  address,  and 

S 1 9 .  95  to  address  below.  Rease  spccv- 
fiy  regular  [154  V1571/aO40MO40/ 
SQ31)di^,  8050  disk,  or  cassette  [cas- 
sette not  available  for  Pkis  4  or  C.16J. 
Add  K3  for  credit  can)  or  COD  orders: 
Calif,  resdenls  add  6%.  rslo  personal 
ched(  s  frofn  outs^io  USA .  A  ssmpinf]  of 
prtjgrsm  otrtpvA  rs  evDdobte  f  on  S 1 .  Taar 
thia  ad  out  and  kaap  ft  tiandyl 


Intelligent  Software  san  Anseimo,  ca  94930 

Quality  Software  aincn  1 9Q2  [41 5)  457-61 53 


CLOCK/CALENDAR 

Cartridge  for  your 
Commodore  64  or  128  Computer 

Combines  three  most  needed  functions  in  a 
single  plug-in  cartridge: 

•  Baiiery-Backed  Clock/Calendar 

•  Battery-Backed  RAM 

•  Application  ROM  Capability 
Features: 

•  Crystal  controlled  clock  keeps  time  in  seconds,  minutes,  hours, 
day  of  th&weck.  month  and  year  with  aiito  leap  year. 

•  8K  t3y1es  of  tiattery-ljacked  RAM  included 

•  Application  ROM  socket  tiandles  up  to  128K  bytesof  applicatian 
software  in  EPROM. 

•  Operating  software  in  ROM  indudod. 

•  Aulomatic  recognition  of  computer  type  (64  Or  126)  on  power-up 
Of  reset, 

•  Msinlains  power-oH,  power-on  log  in  RAM  for  dedicated  control 
applicatrons 

•  30  da/  unconditional  money-back  guaranlee. 

CCSZ  Cartridge S49.95 

Shipping  &  Handling: 

UPS  Surface  (USA  Only) S3.00 

Foreign  (Air  Mail  Only)    S13.00 

Master  Card.  Visa,  and  Amex  Welcome 
To  Order  Toll  Free  800-421-7731 

From  California  800-421-7748 

Tech  Support  916-823-3284 

Er^  JASON-RANHEIM 
^J  1805  Industrial  Drive 

1^       Auburn,  CA  USA  95603 
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DISCOVER  THE 
SECRETS  OF  UFE 
WITH  YOUR  C64/128! 

ULTIMATE  LIFEt    The  ot<:l&st  and  most  fascinating  com- 
puter game  ol  them  all  is  now  available  tor  tha  C64/t28:  The  Game  ot 
Lite.  Played  on  mini-computors  liy  dedicated  hackers  since  the  early 
seven  If  es,  it  Is  new  available  In  a  new  version  unlike  any  other. 

Enter  tita  Life  Universe  —  a  world  ol  constantly  changing  abstract 
images  and  phantasmagorical  growth.  Creata  nmi  Isle  torms.  Experi- 
ment with  ti}B  rules  ol  existence  and  watch  how  grcwth  In  your  Lite 
universe  changes.  See  ho/v  a  random  universe  evolves.  Use  Life  to 
create  hypnotic  video  displays,  and  use  it  to  create  amazing  printed 
graphics. 

Ultimate  Life  Is  the  most  complete  implementation  of  the  Game  of 
Lite  ewer  created  (or  a  microcomputer.  It's  simple  to  use,  yet  powerful 
and  fast  enough  to  serve  as  a  research  tool. 

features  include: 

•  Menu-driven  operation 

•  foully  integrated  dual-resolution  play 

•  Full  control  of  the  rules  ol  the  game 

•  Complete  printer  control  for  £pson-<:ompatiblss 

•  Fuf;  d/sk  access 

•  Printer  and  disk  macros 

•  Confer  sensitive  help 

•  Detailed  typeset  documentation  with  atep-by-ntep  tutorial 
and  reference  section 

All  orders  are  shipped  by  first  class  mall  within  24  hours  ot  receiv- 
ing your  check  or  money  order. 


JENDflY 

SOFTWARE 
DEALER  INQUIRIES  INVITED 


Ultimate  Life;  $24.95 

Add  $2.00  postage  and  handling, 
California  residents  add  $1.50 
sales  tax. 


P.O.  BOX4313<3 
GARDEN  GROVE. 
(714)  636-3378 


CA  92642 


THKC  n  BVT€  OUT  OF  THIS 


ABACUS 

Mi  Training  Course S29.9S 

Basic  128 ^2.95 

Basic  64 »,9S 

Cac)pai<l2e <5.95 

Cidpak  5A 29.95 

Cadpak  64  w/Ughl  Pan 69.95 

Ctiartpak  128 '  29.95 

Cfiartpak  64 29.95 

Cobol. 29.95 

Personal  Portfolio  Manasar. . .  29.95 

Powerplan 29.95 

Super C Compiler 64/ 128  ...  42.95 

Super  Pascal 45.95 

Techlnicai  Analysis  System. . .  45.95 

BROOERBUND 
WTiers  In  the  World 

Is  Carmen  Sandlago 29.95 

P/S  Library  1-2-3 15,95 

Prim  Shop 26.95 

Print  Shop  Companion 21.95 

MICRO  LEABUE 

General  Managers  DUk S24.95 

Micro  League  Basabait 24.95 

Team  Disks 16.95 

RIBBON 

Axiom  Elite  5  LCD i  5.95 

Brother  15.  25,  35 5,95 

Commodore  1525 6,95 

Commodore  1526... 6.75 

Epson  165 6.95 

Epson  85 4.95 

Epson mx,  tx.  rx  100 6,95 

Epson  mx,  tx,  rx,  1x80  4  75 

Gorilla  Baruna 6.95 

Juki  6000 4.95 

Juki  6100 3.95 

Leoend  880.  1080,  BOB 6,75 

MPS  601 5,75 

MPS  603 6.95 

0KI1B2.192 9.75 

OKI  82.  92.  83,  93 2,25 

SG  10-15 2,25 

(MIn.  6peror<lar) 

INFOCOM 

Ballyhoo J24,95 

Enchanter 21,95 

Hiichhicker's  Guide 21,95 

invisiciues  (allt 6.00 

SpellSreaker 26.95 

Zork  1-2-3 25.95 

Trinity  128 24.95 

PRECISION 

Superbase  128  J56.95 

Superbase  64 46,95 

Superscripl   128 47,95 

Superscripi  64 46,95 


AlCP 

Disk  Drive  Cleaner i  7,95 

Disks  (10) 7.95 

Printer  Head  Cleaner 7.95 


NEW  RELEASES 

Pure  Stat  Baseball     34,95 

Partner  128 4e,95 

Ace 14,95 

Graphic  Expander 21,95 

Murder  on  me  Mississippi.  21,95 
Where  in  the  World 

is  Carmen  Sandlago.  21,95 

Chessmaslor  20O0 26,95 

Commando 21,95 

Geos 37,95 

Trinity   128 37  95 

Super  Cycle 24  95 


DIGITAL  SOLUTIONS 

Pocket  Filer  128 J31.9S 

Pockat  Filer  64 24.95 

Pocket  Planner  128 31.95 

Pocket  Planner  64 24.95 

Pocket  Writer  128 31.95 

Pocket  Writer  64 24.95 

MICHOPHOSE 

Contllci  in  Vietnam  S24,9S 

Crusade  in  Europe 24 ,95 

F-15  Strike  Eagle 21,95 

Silent  Service 21 .95 

SPHINGBOARO 

Clip  Art  I .$20,95 

Clip  Art  II 24.95 

Newsroom 30.95 

Graphic  Expander  21,95 

ACCESS 

Leader  Bo^iid  S24  95 

Leader  Board  Tournament  Dtsk.       14,95 

Mach  128 30.95 

Mach  5 21.95 

ELA 

Bard's  Tale 124.95 

Lords  ot  Conquest 24,95 

Movie  Maker        24.95 

Chessmaster  2000 26.95 

Mind  Mirror 21.95 

Ultimate  Wizard     , 19.95 

TIMEWORKS 

Data  Manager  128 S42.95 

Data  Manager  II     29.95 

Partner  128 42,95 

Swift  Caic  128  w/ Sideways.  42,95 

Swin  Calc  64  w/Sideways  29,95 

WOfdWriterlSSw/ Speller  4295 

Word  Writer  64  w/ Speller  29  95 

ACTIVISION 

Alter  Ego J29,95 

Cross  Country  Road  Race         19  95 
Mindstiadow  19  95 

Murder  on  the  Mississippi.        2195 


ACCESSORIES 
WICO  Boss  Joyslick         111,50 
WICO  Bat  Handle  Joysfick .  15,50 
WICO  Three  Way  Joyslick,  18,95 

Disk  Note  her 5,95 

Kraft  Joyslick 6,95 

Data  Case  (50) 7,95 

Fiexidraw CALL 

Xetek  Graphic  fnlerlace, . ,  54.95 
Xetek  Jr 34.95 


SPECiAL  SAVINGS 
FREE 

PRINTER  HEAD 
CLEANER  KIT 

with  every 
RIBBON  ORDER 


BAHERIES  INCLUDED 

Consuitanl  64/128 $39.95 

Paperclip  64/ 128 39.95 

Paper  Clip  w/speil  64/128. . .  49.95 

ACCOLADE 

Oambusiers S18.95 

Fight  Night 18.95 

Hard  Ball  18.95 

Uw  of  The  West 18.95 

PSI  5  Trading  Comp 18.95 

SIIBLOaiC 

Flight  Simulator  II $34,95 

Football  27.95 

Jet  .       27.95 

Scenery  Disks  1-6 f4,95  ea 

Pure  Stat  Baseball 34.95 

KOAU 

Koala  Pads  64     .  S42.95 

Koala  Printer  Utility 16,95 

Programefs  Tool  Kit 24,95 

MINDSCAPE 
Bop  and  Wrestle 118,95 

Inliltraior        18.95 

Halley  Project 24.95 

EPYX 

Fast  Load  23,95 

Multiplan  64/128 40.95 

Programmers  Tool  Kit 27,95 

Vorpal 21,95 

World  Karate  Champkinsfiip      .  18  95 

Worlds  Greatest  Baseball  23  95 

COMMODORE  HARDWARE 
C-128  ,      ..CALL 

C-1571  CALL 

C-1902 CALL 

C-1670  Modem  120O CALL 

C-1350  Mouse CALL 


HDT  SELLERS 

Geos t37.95 

Koala  Pad 42.95 

Bards  Tale ,  24,95 

Cadpak  64 29,95 

Cadpak  128 45,95 

Leader  Board 24,95 

Koala  Printer  Utility 16.95 

Elite Ifl.95 

Bop  n  Wrestle 18.95 

Print  Shop  Companion 21 .95 

FIREBIRD 

Elite $18.95 

Colossus  Chess  IV  .,   , 21,95 

Frankie  Goes  To  Hollywood  21,95 
Music  Systems  24  95 

Advance  Music  Systems  49  95 

2  Gtmet  In  One 

All  Titles  Available $13.95 

Gerry  The  Germ/ 

Microcosm        13.95 

Willow  Patlern 

Chimera 13,95 

UnderWurlde 

Sabre  Wutf 13  95 

Booty/Cyiu 13  95 

fiitnestone/The  Helm  ,  13  95 

Chicken  Chase/Rasputin  13,95 
Battle  at  Britian 

Battle  lor  Midway 13.95 

ARC  oi  Yesod 

Nodes  of  Vesod 13.95 

AMIQA  SOFTWARE 

Borrowed  Time  $27  95 

Hacker  27  95 

Mindshadow 27.95 

Music  Studio 37.95 

Aegis  Artimaiorw/lmages. . . ,  69.95 

Aegis  Draw 124.95 

Archon 29.95 

Deluxe  Paint 72.95 

Skytoi 29,95 

Rogue 24,95 

Temple  of  Apshai  Trilogy.       .  24.95 

Master  Type  24  95 

Halley  Project 29.95 

Racter 32.95 

HITS 

Inll   Hockey $16,95 

KungFull 19.95 

Gato 19.95 

Fonimasler  II . .   31.95 

Master  Modem 34.95 

Ullimaill&IV              .   .11.  39.95 

SSI 

Baltle  01  Antietam S29.95 

Carrier  Force 36.95 

Kamplgruppe 36.95 

Phantasle  II 24.95 

Rings  ol  Zeiphin 24,95 

WIngsofWar 24.95 

Wizards  Crown 24.95 


Orders 


Customer  Service 

718-351-1864 

10AM  to  6PM 

E.S.T. 


CALL  US         TOLL  FREE 

»    1-800-634-AICP  only 


CarSPUTER  PRQDJCTS 

P.O.  Box  1758 
Ststen  ltlat;d,  N.Y.  10314 


O 

R 
D 

E 
R 


In  stKh  Wv^i  shi(}p«<d  wilhan  2*  Fwun  tor  ptt^ntO  o\0»fi  [itti  ChvCk. 
viu,  m/c  )  C  0  D  cuawi  Kt^pWi.  plws4  Ji^d  U  OC,  mun  (hi  cji^  or  can 
Cfitck  ONLV  Hi  SUIfl  n»K9«n1i  teM  i'i>%  ul»  tix  Kti^^n{^\w3  P'fcn 
r^iitd  J  4%  Quamni  lor  CJin   crMit  Cita  idd  4%   All  <n&ti  j^  S3  ^ 

shjp^ig  ir-a  hjfidtii^g  wiitnf  im  CofiSfncniH  U  S  ifi»riMtiOfiu  ixtMij  ttiC 

tlS(X)+  S^ippinQ  &  lUnQlirQ    Ptr^OT-ll  C^Kkl  lilcn*  ?  WKS    lor  t1Ui',|nCfl 

AviiUEvhttT  tnc  Prucing  vMtflC]  1D  cFiange  wttrwu;  noiicB  Qjcvi  o-^j 
St^  CO  rvciivfl  Irsa  jhtpping  in  Consinftnlul  U  &  Scnooi  inqutr«)  invited 
Mahi  jJl  ch«ks  pjyjbi*  Ifl  AmjriMn  lni*rnitBriJl  Compulif  PrcKJvcts. 
DEFECTIVE    EXCHANGES    ONLT.     REOUIRE     REruftN    AUTHORIZATION 

NUMBER 


$24.95 


NO  FINER  OR  MORE  ADVANCED  ARCHrVAl  COftER  AVAILABLE  AT 
ANV  PRICE 

EASY  TO  USE.  DOES  NOT  O^USE  DRIVE  HEAD  TO  KNOCK, 
COPIES  UP  TO  41  TRACKS- 
PERIODIC  UPDATE  POUCY. 

AUTOMATICAUY  W\KES  BACK-UP  COPIES  FROM  VIRTUALLY  Aa 
PROTECTED  SOFTWARE, 

NIBBLES,  HALF  TRACKS.  COPIES  EXTRA  SECTORS  AND  EXTRA  TIWCKS. 
REPRODUCES  AU  DISK  ERRORS  AUTOMATICALLY. 
FAST.  COPIES  FULL  DISK  IN  AS  UHLE  AS  4-7  MINS.  EVEN  COPIES 
ITSELF. 

WE  COPY  MOREI 

MASTERCARD,  VISA,  MO.  OR  CHECK  0(C 

■  S3  SHIPPING  8  HANDLING 

COD.  OR  FOREIGN  ORDERS  ADO  52 

CAIIF.  ORDERS  ADD  5%  iALES  TAX 

-  WRITE  OR  CAU  - 

ComDumecl 


(408)  758-2436  , 

PO  BOX  6939 
,  SAUNAS,  CA  93912  i 

FOR  COMMODORE  64  AND  1S41  DRIVE 
OR  COMMODORE  128  AND  I57I  DRIVE 


COMWIODORE  1  28  OWNERS 

THEREVISEDCLONEENDSTHE 

SOFTWARE  BACK-UP  BLUES! 


The  complete  update  to  tJie 
1571  Clone  is  now  being 
shipped.  Our  new  manual  is 
almost  50  pages  long  and 
explains  all  aspects.  We 
improved  the  OCR  &  Nibble 
copiers  and  added  a  MFM 
Copy  (back  up  IBM  disks 
on  Commodore?).  The 
expansion  section  has  over 
50  files.  Included  Is  a  block 
editor,  auto  boot  maker, 
single  or  2  side  copy,  copy 
to  alt.  sides,  track  analysis 
(sync  marks,  density,  block 
sl/:e,  OCR  data.  Hex  data), 
bulk  erase,  format,  copy  & 
combine  nies,  plus  more. 
Over  25  selections  from 
menus.  Use  with  a  1  or  2 
1571  drive  system. 

STILL    ONLY    $49.95 


Available  from: 


■B^CKSVV  MOST 'LVLTcyrHI^ 

WE'LL  STILL  GIVE  YOU  SIO  TRADE 
IFOR  YOUR  OBSOLETE  COPY  DISK 


DISTRIBUTING.  INC 
1342B  Route  2:1 
Butler.  N.J.  07405 
CALL  (201)  838-9027 


$10  UPGRADE  for  all 
registered  1571  CLONE 

MACHINE  Owners 

VISA-    MASTERCARD 

DEALER  &  DIST  INQUIRES 


064/128 

GRAPHICS 


FOR  USt  Wnw  THE  NEWSnOOM  "  tWXiHAM 

RJ's  'NEWS'  CLIP  ART 

A  Two  Sided  Qsk  Full  of  New  Clip  Art  -  Pictufes, 
Special  Foul  Letters,  Borders,  etc.;  to  make 
your  Newsletlor5.  Signs.  Flyers. 

FOnuSL  WITH  FLEXIDRAW"  nitXJ+AM 

CLIP  ART  PLUS  DISK 

A  Two  Skied  Disk  Full  ot  Clip  Arl,  New  Fonts, 
Hi  Res  Pictufes  tor  Signs.  T-shirt  Iron -on?,  etc. 


6.V^' 


^^9• 


1 9- 


FOfl  USE  V/ITH  PRINT  SHOP      PHOGHAM 

KKSH  RESOLimON  GRAPHICS 

Now  do  your  Signs.  Fl/ers.  T-shirt  Iron-  ons, 
in  the  ejiceitent  ctetail  o(  Hi  Res  Graphics.  Two 
Sicicd  Disk  with  fuil  examples  and  instruclions. 
GRAPHICS  DISK  AND  MORE! 

120  Graphics,  60  Card  Verses,  Hints,  Aids. 
Examples  and  Freg  Griiphics  Making  TocL 

THEME  GRAPHICS  DISK 


^^*^ 


Logo  Fixin's     Baseball        Religious 
Military  Restaurant    General  Subjects 

FOB  US£  WTTH  PRlKTMdSTER™  PWOGRAM 

RJ'S  ART  GALLERY 

A  Disk  full  of  Now  Graphics  fw  your  Greeting  Cards,    t' 
Calendars.  Stotk>nery,  Signs,  Bannofs,  etc. 

Add  SS  OOfof  poAlsgs  &  handNng  Cal>l.  rwd«,m  »dd  6  S    Mle>  lA, 
SEWO  CHLCKOR  M  0  ro 


^^ 


or- 


s^ 


a* 


THE  ULTIMATE  CONTROL  INTERFACE 


Compatible  with  C64, 
C128  in  64  &  128  modes, 
and  C128  in  CP^Ivl  mode 


Universally  applicable  dual  6522  Versatile  Interlace  Adapter  (VIA) 
board.  Intelligently  control  almost  any  device.  Perform  automated 
testing.  Acquire  data  lor  laboratory  and  instrumentation 
applications.  Provides  four  3-bit  fully  bidirectional  i/0  pons  S,  eight 
handshake  lines.  Four  16-blt  timot/counters.  Full  IRQ  interrupt 
capatjillty.  Expandable.  Includes  extensive  documenlallon  and 
programson  disk.  $169  postpaid  USA.  Each  additional  board  S149. 

SYMBOL  MASTER  MULTI-PASS 

SYMBOLIC  DISASSEMBLER 

The  original  and  best  Is  now  euen  better  with  Version  2.0! 
Disassemblesany6502/6510/ijncloc/65C02/'e502machlnecode 
program  Into  beautiful  source.  Includes  both  C64  &  CI 28  native 
mode  versions.  Learn  to  program  like  the  experts!  Adapt  existing 
programs  to  your  needs!  Outputs  source  coda  tiles  to  disk  fully 
compatlblG  with  your  MAE,  PAL,  CBM,  Develop  64,  LADS,  Merlin  or 
Panther  assembler,  ready  for  re-assombly  and  editing.  100% 
mach  Ino  code  and  extremely  fast.  S3, page  manual.  Advanced  and 
sophisticated  features  (artoo  numerous  to  detail  here.  $49.95 
postpaid  USA. 

PROFESSIONAL  UTILITIES  &  RESOURCES 

•  C64  Source  Code.  Most  complete  available  reconstructed, 
extensively  commented  and  cioss-ieferenced  assembly  language 
souico  code  (or  Basic  and  Kernal  ROMs,  all  16K,  In  book  form,  242 
pages,  $29.95  postpaid  LISA. 

•  PTD-G510  SymtTOlic  Debugger  for  C64,  An  extremely  powerful  tool 
with  capabilities  far  beyond  a  machine-language  monitor,  100-page 
manual.  £49.95  postpaid  USA. 

•  MAE64  version  5.0,  Fully  professional650a65C02  macro 

ed  I  fortes  sem  bier.  BO,page  manual,  $29.95  postpaid  USA. 

SCHNEDLER  SYSTEMS 

1 501  N,  Ivanhoe,  Dept  Gl  1 ,  Afllngton,  VA  22205 
InformatlonfTelephone  Orders  (703}  237-4796.  VISA(  MasterCard 


HqB^^^ 


11SN*SS*USI.  B.t»..n   B..).r,.r.«AnnSI..HYC     (J  )  I)   73S-4SO0      op.n  Mon-F,l;  a:1S.m  -  StaOpm     S*t.:    9:30. m  -  B:30pm  Sun:  0:30.n.  -  Opm 


PHONE  and  MAIL  ORDERS 
CALL  COLLECT 


(212)  732-4500     B^ 


i^f^/U-^ 

r 

ALL  COMPUTERS  &  PERIPHERALS  COME  COMPLETE  WITH 
AC  ADAPTOR.  OWNER'S  MANUAL  AND  ALL  CONNECTING 
CABLES. 


ALL  MERCHANDISE  IS  BRAND  NEW  AND  FACTORY  FRESH, 
COMPLETE  WITH  MFR.  U.S.A.  WARRANTY. 


commodore  C^128^ 


128  K  RAM 
Powered 
Personal 
Computer 


$24995 


commodore 


Powered  ' 

Home  Computer '  — — 


$16995 


commodore 

AMIGA 

512  K  RAM 
Powered 
Computer  Syslem 

CALL  FOR  CURRENT 
LOW  PRICE! 


m 


!^ 


PERIPHERALS 


AMIGA  1080 
High-Resolution 

Monitor 


$26995 


Cz  1541 

Disk  Drive 


$14995 


1571 
Disl<  Drive 


$20995 

Cz.  1702 

Computer  Monitor 

$14995 

n'      Qz  1902 
RGB  Color  Monitor 

r^-^      $23995 

C-I6IGK  Computer (39.95 


Cc  commodore 

COMPUTER  PACKAGES 

Get  /( all  together  &  save! 

Ce^B4  STARTER  PACKAGE 

%0 


C-64  Computer 
Computer  Cassette  Drive 
Computer  Printer 
12"  Monitor 

$25995 


OlBa  COMPLETE  PACKAGE 


•  Commodore  128  Computer 

•  Commodore  1541  Disk  Drive 

•  80  Column  Printer 

•  12"  Computer  IVIonitor 

$39995 


CM28E  COMPLETE  PACKAGE 


•  Commodore  64  Computer 

•  Commodore  1541  Disk  Drive 

•  12"  Computer  Monitor 

•  80  Column  Printer 

$52995 


0 128:  DELUXE  PACKAGE 


C^ 


•  Commodore  128  Computer 

•  Commodore  1571  Disk  Drive 

•  Commodore  1902  Color  Monitor 

•  Commodore  80  Column  Printer 


$78995 


COMPUTER  PRINTERS 


commodore 
MPS-803  Printer 
$9995 

Qz  MPS-1000  Printer SZ19 


SG-10C120CPS 

HiQh  Spttd  $0  AQ95 

STAR  NX-ia  Printer S229 

STAR  Gemini  II  Printer SZZ9 

EPSON 

LX-80  HiQh 
QuaNtr  Printer 

$22995 

Okidala  20  wPljg  n'  Print S189.95 


PERIPHERALS 


Qz  1660 

Phone  Modem 

$4595 

Qi  1670  Automodem S155 


Qz  1350 '"Mouse"  for 

any  Commodore 
Computer 


$45 


Qz  1700  128  K 

Expansion  IVlodule S99 


Qn  1750  512  K 

Expansion  Module 


"MAGIC  VOICE"  Module 


$169 

S49.95 


CcMitied  check,  bank  check.  Maslercata.  Visa.  Ame*. 
Dihej's  Club  and  Carte  Blanche  accepleb  Non- 
ceriilied  checks  must  wail  lojbank  clearance  NV 
residents  add  8-1  4%  tales  tax.  Prices  and  availability 
subject  to  change  without  iiolice-socall  before 
placing  vour  order  Nol  responsible  lor  typographical 
errors  fielurns  ol  detective  merchandise  must  have 
prior  lelurn  authorifalion  number 


li^n 


ULTRABYTE 

DISK 

NIBBLER 


NEW  SIXTH  GENERATION  ULTRABYTE  COPIER 
FOR  COMMODORE  64  anci  128  {in  64  mode) 

Copies  99+%  ol  pratccted  software  In  2  min.  or  less 
Includes  parameters  lor  t60  recent,  hard-lo-copy 
disks,  t  Send  stamped  envelope  lor  list  ). 
Includes  fast  tiie  copy  program 

Uses  1  or  2  1541  /1571   drives,  or  MSD  dual  drive 

More  powerful  tfian  KeyMaster,  Olskbuster,  Copy  It, 
Superklt,  21   Second,  Clone  or  Cracker 

Copies  ilsell  ( for  this  reason,  no  refunds  given  ) 


SPECIAL  ~  BUY  A  NIBBLER  U3.0  AND  GET 

YOUR  CHOICE  OF  A  FREE  S14.95  PROGRAM 

$39.95  plus  S4.00  shipping 


Disk  Surgeon  -  disk  utilily S14.9S 

Ultramall  "  mail  list  and  label  printer $14,95 

McMurphy's  Mansion -- text  adventure  ...  .$14.95 
Handy-Capper  —  race  handicap  system  ..  .514.95 

(   Abov«   may   be  ordered   sepamlcly   for   S14.95   plus   S4.00 
•hipping.  Foreign  orders  add  $2.00 } 

Mastercard,  Visa,  Ctieck  or  M.O.,  CaKt.  add  6.5%  (  $2.E0)  sales  tax. 
Foreign  orders /COD  add  S2.0O.  Payment  must  be  in  U.S.  funds 

UPDATES-  Return  your  original  Uilrabyte  disk  withi  S10.00  plus 
S4,00  shipping.  Foreign  odd  $2.00 

To  order,  write  or  call  24  tir.   order  line.  For  Into,  write. 

ULTRABYTE   (  818  )   796  -  0576 
P.O.  Box  789  LaCanada,  CA  91011  USA 


DEALERS  &  DISTRIBUTORS  WANTED 


r-^ — 1 

FACTORY  AUTHORIZED 

COMMODORE  REPAIR  CENTER 
1-800-772-7289 

IN  ILUIMOIS  (312)879-2888 


C64  Repair  i,p.«,i  .  42.95* 

1541  Repair 79.95* 

t54f  Alignment 

only    29.95* 

Cl2a  Repair [,p.»*i.  79.95* 


AMIGA  Repair    C\LL 

C64  Power  Supply  .  34.95 

CBM  &  AMIGA  PARTS 
Call  (312|  879-2350 


'includes  pans,  labor  S-  UPS  return  ihipplng.  APO/FPO  or 
Air  Freight  add  StO.OO 

CAa  BEFORE  SHIPPING,  VISA,  MASTERCAfiD  OR  MONEY  ORDER 

24-48  Hrs.  Turnarojnd  (Subject  to  parts  availability) 

Diagnosis  fee  of  S25.O0  for  any  unit  altered  or  witfi  no  defects. 


SAVE  YOURSELF  SOME  MONEY 

Due  to  our  wast  experience  in  repairing  64s  we  have  found  tJiat 
ttie  power  supply  is  a  major  cause  of  board  failures.  By  inserting 
our  device  between  ttie  power  supply  and  computer  over  63% 
of  our  customer's  repairs  would  fiave  been  avoided.  For  only 
S  19.95  our  C64  Over  Voltage  Sensor  will  continuously  monitor 
your  power  stjpply  output.  If  an  overvoltage  occurs  tfie  Over 
Voltage  Sensor  will  prevent  damage  to  your  64. 

64  OVER  VOLTAGE  SENSOR  SI 9.95 


§< 


TEKTDNICS  PLUS,  INC. 

150  HOUSTON  STREET 
BATAVIA,  IL  60510 


CLIP  AND  SAVE 


Why  Not?  Computer  Enterprises 

Graphic  Labels  Plus  $25 

Now  you  can  use  all  (hose  Print  Shop  and  PrintMasier  graphics  in  your  library  lo 
produce  custom  labels  Graphic  Labels  Plus  is  designed  to  wotk  with  any 

Star,  Epson,  or  Epson  compalible  printer.  Text  tnay  be  miteted  Irom  the  keyboard  or 
from  a  data  file.  Also  on  this  disk  are:  GraphlcConverter-a  ptogram  which 
can  convert  graphics  from  the  Print  Shop  lo  Ihe  PrintMasler  format  or  vice  versa:  and 
FiloHandler-lohelpiwjnainlainyour  own  adress  list  for  wealing  mai  I  ing  labels 

Graphic  Label  Maker  $20 

A  new  version  ol  Graphic  Labels  Plus  Designed  lo  work  spGcltically  with 
Commodore  printers  The  progiam  will  use  the  Print  Shop  giaphics  intended  lor  use 
wilh  Commodoto  printers  lo  produce  labels  Also  included  is  the  Fife  Handler 
ptogram  to  fielp  you  mainiain  your  list  ol  addresses  lor  mailing  labels. 

Pictures  Plus  $20 

The  perfect  companion  tot  either  ol  the  above.  Pictures  Plus  Contains  83  riew 
Prim  Shop  graphics  in  both  Commodore  and  non-Commodoie  versions  as  well  as  25 
border  designs  and  12  font  styles  lor  use  with  Print  Shop  Compartion. 

Golf  Handlcapper  530 

More  than  just  a  handicapping  program.Golf  Handlcapper  is  a  complete 
record-keeping  system  for  a  golf  league  The  system  will  keep  recotds  tor  300  goiters 
in  the  C64  version  or  500  gollers  in  the  C 1 2B  version  Recotds  may  be  maintained  tor 
250  game  dales  The  USGA  method  ot  calculating  handicaps  is  twill  in  or  an  optional 
formula  may  be  entered.  The  syslem  provides  calculation  of  cutrenl  handicaps  as 
well  as  reports  showing  player  history  or  a  game-by-gatne  history. 

Is  there  a  utility  oriented  ptogram  you've  beeniooking  for?  Write  Why  Not?. 
We  Iry  to  supply  the  programs  yoii  reed  at  a  price  you  can  aftotl 

Prices  shown  include  shipping  and  handling  To  order,  send  cteck  or  money  order  to: 

Why  Not  Computer  Enterprises 

P.O.  Box  171206 
Arlington,  Texas  7601 7 

CommDctwe  is  a  trademar1<  ol  CommcKftxe  Business  Mathmes. 

Pnnt  SheiJ  and  P^int  Simp  Cornp.ancn  are  Trademarks  d1  ElfOCIerbund  Sohw^ig, 

PfintMastet  IS  d  IrjOemifk  el  Umscin  Wcrld.  Efc 
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PROBLEM: 

you  CAN  T  USE  YOUR  COMPUTER 
WHILE  YOUR  PRINTER  PRINTS! 


SOLUTfON: 

iMla.  You  Cornpuio,  Whil*  Vour  Pi^lntar  PrInUt 


mM 


GEOS "  COMPATIBLE 

It  your  Commodore  system  consists  of: 

Commodore  Compatible  Printer  or  Printer  and  Serial  Interface 

SERIAL  BOX'''  $79.95 

S4K  Sarlal  lo  Serial  Print  Buffer 

If  your  system  consists  of: 

Non-Commodore  Printer 

SERIAL  BOX-PLUS'"*  $149.95 

Serial  to  Parallat  Inlortaco  with  64K  Prjnl  Buffar  (Plus  FONT  FACTOHV) 

It  your  system  consists  of: 

Non-Commodore  Printer  and  Massive  Printer  Output 

SERIAL  BOX-MAX'"*  $219.95 

Sarlat  to  Parallel  Intsrtace  with  258K  Print  Buffar  (Plus  FONT  FACTORY-) 
Daaler  Inquiries  Welcome. 


CALL  1-B00-22B-7264  FOR  ORDERS  AND  INFORMATION 
IN  PENNSYLVANIA  CALL  (215)  622-5495  OH  WHITE: 

R.  J.  Brachman  Associates,  Inc. 

P.O.  Box  1077     Havertown,  PA  19083 

Plea5£  add  S3-00  tor  shipping  and  handling  USA  {Foreign  Exint) 

VISA.  MC,  Checli  or  Money  Orrjera  accepleij   C  0-0-  add  Si-SO 

PA  residents  add  fit-i  (PLEASE  ALLOW  4  TO  6  WEEKS  FOR  DELIVERY) 

'FOMt  FACrOnV  l«  ■  foni  d.i<(}n  uTilily  pro^rim 


Pfictt  lubj.ct  lo  ching.  without  naiic* 


64*  ^Ju 


BY      CQV.V'J.L;QP?' 


milGA-  •  128 

The  Cfosest  Thing  to  \/\ffio/esaIel 


We  will  BEAT  any  price  in  this  issuel 


COMMODOREITCBH 149  95 

COMMODOHEtMOA CALL 

MAGNAVOXICrnon/Ambar)  ...B9.9e 
MANVOTHEfl  SPECIALS CALL 


SFD1001     $17095 


1  MEGABYTE 


179^ 


SKVLE  lEEEIMI 99. 9S 

QUICKSILVER  12fl 119.96 


CLOSE  OUTS 


KwikLoad A.9S 

Commodore DatHsette  ,...19.95 

Color  Ribbona/Psper CALL 

PrintorStand 9.95 

AnlmntSon  Station CALL 

Koala  Pad CALL 


SPECIAL  PURCHASE 

1670(300/11001 134.96 

VaLKSMOOEMe420 G4.9G 


^L  commodore 


$ 


SX-64 

349"= 


% 


REFURBISHED 

SODAVWAHHAMV 

SHIPPING  «20  0a 


DISKS  40C 


LIFETIME  WARRArrrV 

■nfVEK  SLESVES  ■  WBELS 

WHITE  PROTECTS  •  PACKAGE  O 

50  93    IDOup 

SSDD .55  .M 

DS/DO B5  .50 

VERBATIM SS/DD...    .90  .80 

VERBATIM  DSIDD. . .  t.SO  1.30 

BASFOSJDD t.00  .60 


NEW  LOW  PRICES 


64*t541*1541C*128*1571 

SPECIAL  PACKAGE  DEALS 


AUTHORIZED 

COMMODORE 

REPAIR 

64cpij      44.95       1702 T9.S6 

129cpu  -79-95  B4 pwr supply  ...  .29.95 

1541  .  . .  .59.9S  128  pwriupDly  ..-79.95 

1571  ...129.9S  AMIGA  REPAIR    CALL 

B01 49.95      PARTS  CALL 


IMISCELI^NEOUS 


1^0Mau99 39.95 

128  Monitor  CablB  14,95 

WICOBoss  11,50 

WICOBat 15.50 

WICOaWav.., 18.95 

128K  RAM  Expansion 119.95 

220ash. -LazerEdge-2fil...19.96 


mUGA. 

OIVlS  VOU  A  tSEAtWl  i-OGE 
Supet  Prfc9s  on  Amiga  Software 


DISK  ACCESS 


DISK  CASE  iTSl ..6,96 

DISK  FILE  (1201 9.9S 

DISK  NOTCHER 4.9S 

3'/4"DATACASEI30l 7.^ 

TEAK  5W  DISK  HOLDER  (BO).  .  .19.95 
TEAK  57.  DISK  HOLDER  (90).  .  .29.96 
TEAK  yA  OISK  HOLDER  IN). .  -19.96 


/CBM 

NEW! 
4032 


40231100CP1).  ..,..,... 124.95 

S023Iie0cpi) 199.S6 

6W0L-O.  PHINTERtflOcpil 49G.M 

VIC  SWITCH CALL 


Canon  i° 

COLOR  INK  JET 

$24995 

LIMITED  TIME  OFFER 


PANASONIC  $10035* 
1080  '"^ 


SEIKOSHA  SP-1000VC 


COMMODOHE  READY 


* 


164 


95 


NEAR  LETTER  QUALITY 
FRICTION  El  TRACTOR 
100  CPS  •  SHEET  FEEDER 


CR-220 


$79 


,95 


COMMODORE  READY 

FROM  EPSON 

60  CPS  •  TRACTOR  FEED 


INTERFACES 


9.95 


IMI 219.96- 

1092 304.00" 

3131  CALL* 

1592 -  .414.(M' 

•With  any  Tntarfac«  Pufcha»«. 

Add  4S-D0  If  purchstvd  alonft. 


timw-  LV-1210 


FR0M*174®= 

N.L.O.  ■  120CPS 

FRICTION  •  TRACTOR 

BUFFER 


NX- 10 , 
NL-10  . 
SD'IO. 
SRIO. 
SS-1D  . 


POWER  TYPE  ...CALL 


MW350W/10K  BUFFER 

CPM  IV10DE(BESTBUYn 

XETECJR.w/N.LQ,  MODE 44.95 

XETECSR.w/BK  BUFFER 69.95 

UNIPRIIMKL.Q.  INTERFACEl  . . .  .34,95 


°^^  800433-7756 

SALESMEN  DO  NOT  HAVE  INFORMATION  ON 
PREVIOUS  ORDERS  OR  PRODUCT  INFORMATION. 

•'^ISSi'Sr   313-427-0267 

HOURS:  MON  .  SAT  10:00  AM  -  6:00  PM 

Microcomputer  Services 

13S64  FARMINGTON.  LIVONIA.  MICHIGAN  48160 


SPECIAL  PACKAGE  DEALS 


OKI  MATE10COLORPRINTER  . .  .$175 
OKI  MATE20  COLOR  PRINTER  ...S195 
STAR10X CALL 


DEALER  INQUIRIES  INVITED 


We  Bought  'em  All 

FAR  BELOW 

DEALER  COST 


RETAIL 
499.95 


REGULAR 

DEALER 

COST 

325-00 


•  100%  C  64  Compatible 

•  Built  m  Hi-Res  Green  Monitor 

•  Heavy  duty  power  supply  and 
sturdy  case 

•  All  units  completely  refurbished 
with  full  M  day  warranty 


$199.95 


See  a  Better  Price? 

CALL  US 

We  Want  Your  Business! 

PFaatA  cite  ed  number 
when  Drdsrlng. 

AD  101186 


MC/VISA/C,O.D, 

plgagn  Includa  phon«  number,  Daslar  Inquirlsi  Invliid. 

All  price}  discogntftd  for  caih  or  chsck,  add  3% 

(oi  MC/VISA.  Wo  chsck  tor  stolen  MC/VISA  csidi. 

Shipping:  Printers  MOOO.  Educator  120.00.  Disks  «e.D0 

par  too.  (Wast  Coa.l  -  add  «.00  par  order  I,  Add  S3-00 

for  C.O.D.  Reduced  shipping  for  large  quantities. 

No  raturoK  unless  defective,  call  for  RA  number. 

all  dafactlvaa  will  bo  enchonood  or  repairod  at  our  option. 

Prleai  anrJ  availabilltY  subject  to  change  without  notli:- 

ALL  MERCHANDISE  CARRIES 

MANUFACTURERS  WARRANTY 


\J•l^£  ^^Ltit   <Son(val£,   One. 

Music  ot  the  Masters  -  Classical  music  (or 
ttiG  C64'  or  C128'  in  64  mode.  Approx.  1 
hour  ol  music  perdiskwithcomrnenlsonthe 
composers 

Volume  I -Mozart's  Rondo  Alia  Turca.  Beeth- 
oven's SonalaPathotiqueand  20 oHier  works 
by  Bach,  Handel  &  many  olhers. 
Volume  II  -  Beethoven's  Minuet  in  G.  Bach's 
Invention   No.    4,   and  40  other  worlds  by 
Brahms.  Schubert,  Chopin  &  others. 
Volume  III  -  Mostly  Mozart.    Overture  from 
Figaro.  Sonata  Facile,  Minuet  from  Don  Gio- 
vanni and  many  other  Mozart  compositions 
S9.95  per  volume.   All  3  volumes  -  S24.95 

The  Great  War  -  WWI  strategy  game  for  the 
C128'  m  128  mode     Includes  one  or  two 
player  options.     Armies  ot  17  countries 
Weather,  terrain,  lines  of  supply,  etc  affecl 
the  outcome.   C12B'  disk  only  -  S299S 

BASICally  SIMPLE  128  -  How  to  use  all 
CI 26"  Basic  7,0  commands,  functions  and 
operators  in  Basic  programs.  0128'  disk 
only  -  S  19.95 

BASICally  SIMPLE  G4  -  How  to  use  all  C64' 
Basic  2  0  commands,  lunctions  and  operators 
in  Basic  programs.    Disk-Sl4.9S 

Daladler  128  -  Database  program  for  the 
CI  28*  in  128  mode.   Disk  -  524.95 

FREE  SHIPPING  &  HANDLING.  Illinois 
residenls  add  /"'b  sales  tax.  Send  check  or 
money  order  to: 

Free  Spirit  Software.  Inc. 
536  S.  Edgewood 
LaGrange.  IL  6052S 

'Trademarks  of  Commodore  Electronics.  Ltd 


NEW  ADVANCED  >D  GRAPHICS 


Vtw  CmnmixUn-  64fl2S  in  64  nuxli^ 
Vii'H  Designs  in  Multiple  Cerspoc lives 

->  Vfrs.ilile.'Fi!st  360  decree  ralation/  Scaling 

>  200(1  Line  Display 

A  Printcrcapability  with  latest  tompalibles 
,V  1520 1'hitter  availability 

>  Disk  Ujadin^  and  Saving  of  Dt^signs 

.>  Supt'rimpoi*.*  f)t?signsi'  Modify  PartiJl  Dcsign^n 
A  Commercial  C^raphit:  program  I'ompatibility 

Professional  — Educational  —  Hortif  Applicatii)ns 

Architect,"!,  Engineers.  Desij^ncts, 

Programmers,  Students 

C"AD-3I>"  iinlermi'  inEaltiefastt^tgriiHingti^lJ  ingfaphk" 
U'Ltinola^y.  At aspyctfll inlmiluctoryprit(?S49.^^5.  AdJ S4.tK> 
Uir  iihippingand  handling,  forC.O.D.  add  an  addltinna] 
S4.00.  (Caiihirnia  Residents  plfj^e  incluiJc  6%sdle^  lax^. 


]ttliufi>p*Con(J£l; 
JUT  Tn  h iki 4[t)(iri 

hJUI.Vnljrv.  Ilily 

ph.iWltlJ 


lilt  Software 

2269CHESTNUT  STREET 
SUITE  1*2 

KAN  FKANCISCO,  C;A*tl2.1 


ORDER  LINE  •  (415)  441-1607 

Dt'aler3,'^rlAlnt^[ltar^  inqijirit»%  weicuTnt^d. 


COMMODORE  64' 


SUPER 
SOFTWARE 


Nawl  Bast  of  Gamos  t3 

Ovsf  40  new  Qirr.es  an  Jdijks 

'17.95 

Nawl  Brain  GamBB#1 

Includos    "Stock  UjrhtE."  'CityManjger.  "  "War»ri[>us«." 

Civil  Billies "  and  many  more  turt  Sr^in  G^mes. 

(It  Hugi  Pitgrimil '12.95 

Natw!  Ad  Ventura  #1 

Include!:  "GlaOiator,"  "TdonjAlljnlis,"  "MBilyn" 
anil  rriany  more  Adveniura  Games 
(13  HugrPrggnmil  *12,95 

Best  of  Bamaa  #1 

TtiBOriijtnal  Over  ^0  games  on  2  disks 

•17.95 

LssVeflea#1 

Tne  Classic.  Qvei  20  Las  Vgps  dames  Btslielllng  di$k, 

■12.95 

New!  Education #1 

Greallnr  scfiodls.  For  Vids betwesn  &-15year&otage. 

■ie.95 

Mixer  #1  or  #2 

Twn  separated  I  &k$.  Eacti  witn  ?0'3G  diiterenl  prcarams. 

GAMES  -  MOSIC  -  BUSiNESS/UTILITiE^ 

Each  Only  *9. 95 

Synthsslzar*  Sounds  ifl 

Over  50  well  cmducied  fock  songs  on  Jdisvs 
•17.95 

AOO  i:  (13  FDHEIGN  EXCEPT  CANADAI  SttlPPING/KANDLIKG 

SEND  CHECK  OB  MONEV  ORDER  TO 


95%, 


SOFTWARE  COMPANY 

536  So.  2ncl  St.  •  Albion,  NE  68620 

Com m name  64  is  a  Irademaik  ol  commodore  electronics  ltd 


Commodore  64         Only 

SOFTWARE  $4/Disk 


n  003Be9tofTpug-Utilities,Term64(nnoderTi 

program) $4 

■    034  Public  *4  -  Sampler  o(  various  games 

and  utilities S4 

D  035  Best  of  Canada -Games  and  music  $4 
D  059  The  Accountant  -  Spreadsheal.  Ctieclf- 

book  balancer.  Qraphics,  Mailing  list $4 

C  066  Best  Utllltlos  V.I  -  Copy  disks  with  a 

sinrjie  dnvo  in  4  minules $4 

I  ;  075  The  OXiCB  •  Wofdpiocessor.  064  Data- 
base, 7  gamas,  Special  disk  ulility  program 

and  35  more  programs S4 

C  OSO  Superstar  Ulllllles  -  Disk  recovery,  La- 
_  be!  Maker  and  more;  39  programs  in  all..S4 
Lj  DBS  Space  Games  -  Stararars,  Slanrek,  Eli- 
za, Easy  Dungeon,  Planet  Probe,  Deep 

Space  plus  Bottler  popular  games $4 

C  094,095  Best  Utilities  V.Z  (2  disks)  -  Com- 

municalioris,  BBS  lister.  Disk  doctor $S 

n  102  Best  Games  from  England  -  Software 
Piraies.  Triads,  Brickbuster,  Stellar  SIriko, 
Space  Arena S4 

Add  SJ  stii  PPT ng  A  ttandlifiQ  per  order  CAresidenrs  add5i^ 

sales  taic 
Amount  enclosed  S_ GCneck   rviSA     'MasterCard 

Card  No „^ 

Si(Jiijtijri>     

Wwm   ( ) 

timt  

Address    

Cily     


.  Exp.  Dtle  . 


_  Slate    2ip 


Cali  tall  free  800-431-6249  in  C  alit .  41S-S  50  >(1 51 2 

j|^  BlACKSHIP 

■fl^D^     COIVtPUTERSUPPLYcM! 

PO  Box  BB336?  S;in  t^rnnnsco.  CA  94138 


bBTTB  EIPHER. 


MT  lll>  R^^l  i»»t's  rIS   ^\\  (unUCi 

M.\  M^mVK     N[  h  KM  H     ilMl^  C.AMt 

•    PnOOUCfl      FQUn      C0HI.|44AT|D»4B      of 
hi/upins  TO  Cm[>q&c  f  «Oh 

«    PniNTJ  EJUr  PA1}T  IprTOMUMBCR'^  DflAVlh 

H.%t  caUPuien  PhCKS,  ANQ  hluUEER  dmaw 
FHbCiULNCV  Ll«T 
'  COiuPiETg  Hi/upEfl  [lAiA  ai^i 


*Wind«w 


lf|a«(k 


Mr>H  HIKK-'^li  L   lUt\  |>UMih  l^^  l^  Ml  I   FIOK  '^30^<M  (I!  OH 

>  ^LVIJON  SMAPEi  .itKPJktJD.  tKinui*  Al40h91>Tt    TkMM  |TAU»  Ak|<"AMini 

'  tt>oit ■*tn.uat>.wi>taowt a OQvtv I  mt  •  HiH«o4.rL»p  i*t:>iQwo\.\. 
a«iO*i«WH»**CO#i»  ■  C^LC^*tt  e&LDn*TT«ii.jT|n  •  (pow^tor  o"*w  cm 
*^4k«A>i'040lTlifP9w  A^T^VA  3«Jil*<W:.  At  TH|  %li*H  IiHI  ■  %/■»*  *-tn 
k. □  AD '■'a<>i  AMQO'nl  ^  drlR  ■  P^ATl  EH  tT'4DA>D  DOT  HATKiClXhfiilE  A 

>  iiM  K  Lii^Ea  >  DrtJtw  >  Tvn  KTiEni  ano  Qnt-^nict  -  caiC'A  (CfuAi^ii 

(^4  14(:-14  turn 


STOCK  BROKER. 


■  VYIhC  Q^^  QUALlTV  VEM-JlTtlE  ISIiUEl  A^D 
USlNQ  1M(  rnAOINO  AltrtMWILL  MAVt  TOu  FULlV 
nVTtUtJ  AT  T»4C  L«3WttT  MbCEl  JAD COhv cnTMQ 
tOCxtH  Ak  Ihtl  tr&CR.  NtAAtlTI  P|An 

■  TICmwCAl   rPUCMQ  EH'AI  frOWIt 

'  ntCMiD  ur  ro  1*4  liiCKAS  a*i  a  a-m 


■^H»fit4j»»i|j^ 


()i  II  c  «t  [uim 


...  flBANOON  SHIP. 


KJ.ntS  »fle*[>t  BTYLL  QAUE  TM*T  ncoyifirS  ^.THATEG^f  AHft  JQySHCh 

SkEHlS    THCH£  Anr  IIRDO-Utiv  ImEmUS  IIkACk   Tt^C  iniDQC.  CUIINC 

PtODM    AbUOAV    AHt\  Jv^'C-'Y  R(X>U  Am   tHL  ttQSl  •■•PQArANi   Ifl 

^■OTICT 

QfVt  UV  lEAAmDi  TO  OAVIV  KJhlS  tH  K  C,  *i  Oxjh 


ALOkS  Oh   tMHANA*  INC\ 

2721  OHiOSTneET 
WCHICAN  C'lTV,  IN  tiSSti 


^|x^   ^M>  ll^sirH  (  .^NOOHFtJiV'^  MAM' 


219-879-2284 

Fnn» 


DUST  COVERS 

it   CUSTOM  MADE  10  ri) 

*  HtAVT  Mm   yiNYl  flNII.SIATIC 

*  EXTENDS  EOUIPMEt^T  IIFE 

^T   Ckok*  of  CploFi  Lighl  Tan  w  Brown 


COMPUTERS 

C-64i  Plul  ■»  

C-12S 

Onratletlf  (C2N] 
Amiga  1C00 


PEINTiaS 

..8.00      C-MP5  803,  C-liJO        8.CH3 

.13.00       Panaioni:  lOilO'Sl     ...13.00 

5.00      Gtrriin.  lOa  Sior  lO'l  13.00 

1300      CcTiIni  I5&  SFar  15'i  lAOO 


iW/tmiga  Mtn  SUdrdI  28.00     otiidaia  12  13.00 

Kiyboatd  snlg'              7.00      Okldala  130/19?  13.00 

Alotl  aOOXl,   nOXE     lOOO      Oklmalt    10/30  BOO 

Aiori   130   ST               UOO     Epwn  MX'F»'BH8t)  13.00 

^30  KayboQrd  {cnE^]  10.00      Eplon  LXBO/CIOOO  13.00 

IBM   PC ''XT                   38.00      Suikmbo  SP.IOOO  13.00 

ISM  SO  J 1  Keyboord        BOO      Comi».   330  13  00 

tDlm«n»lont  fleqglred              C'Fl[]h750e  13  00' 

r<jf  l&M  Clanei)                      Cfliicn  MSP   10  13.00 

AlOfi  1037  13  00 

DISK  DKIVES                                 C  DPS  1101  I4O0 

C-15J1.    C-1571  800 

Amijo  3'i'  0  Oit         8.0O      MONtTOHJ 

Amiga  J'.l"  DOry         ».00      C-1703,   BMC  Color.  14.00 

Induit  GT.  HSD  Snl      8.0D      C-1f03  Amiga  1».00 

M5D   SD3                       10  00      *md.li   S0O.700  19.00 

Enhonccl  30O0                  BOO      Tehn.ka    MJ    10/33  W.OO 

fSO  1                               9.00     CMUI  (C.1803)  19  00 

Atat',  ^D50                      8.00     Gold  Sidf  13"  Color  19.00 

ThompmnCM  3AS  64  19  00 

VIDEO  lECOBMAt       1100      C-1903A  Mugnva  40  1900 

Sral«  Moke  &  Modffl             Mag  no  von  80  19.00 

Intll^dt  Oimciiioni               NEC    133.5  19.00 

To, on    330  19.00 

PWNIHS                                            Sakala    SC-IOO  19.00 

C-1S!5'MPS  801           10  00      Imltib  I!3/133  19.00 

C-1i36'MPSS0!          13.00     Zsniih   131/133  33.00 

iiif  br  itii.r]  M'(  MWFt  H  COtOft  CHOIt!    TIN  tr  IMWN  .ith 

ifnfc  B'  nier<T  niiti  plus  11 M  p«r  «ifni  [U  M  nu  I  iJirppi^fl  tfl4  h*n*infl 

iFerfign  iir  tiUil   tM.  Rfs.  Inftufc  ftS''.'.  ^hff  Taj. 

SPECIAI.  COVEBS  Will  SI  MADE  TO  YOJ« 
DIMENSIONS.  SCND  TOUI  aEOUIHEMtNTS 
FOB  OUJI  tow  PRICE  QUOTES. 

Crown  Custom  Covers 

9406  SHEUYFIEIO  Ftp.  Dtpt.  A 

DOWNEY.  CA  902JO 

(313)  842.B391 


liiN 


^ 


A@i@  €riPLi^k 


—  now  available, 

With  our  l\IEW  product,  you  can  get  an 
"OPTIMIZED  PRINT  DUMP" 

Take  pictures  or  graphics  from  the 
nnost  popular  graphic  utilities'"  for  the 
Commodore  64/128  computers  and 
print  them  quickly  and  easily  for  a  truly 

SMO-O-OTH  LOOK! 

-  View  and  adjust  gray  scale  patterns 
ON  YOUR  SCREEW  to  shade  your 
image  for  a  perfect  "photo  finish". 

-  Horizontal  or  vertical  output  with 
optional  "optimized"  print. 

-  Supports  Commodore,  Okidata,  Epson 
and  compatible  printers  as  well  as  a 
user  defined  printer  option. 


PlLLPOflRDnflKER 


IMAGINE  TAKING  YOUR  USUAL 

&'A  inch  by  6Vi  inch  output 

AND  ENLARGING  IT  TO 

4  FEET  BY  3  FEET  !!!! 

'  •  •  SIMPLY  INCREDIBLE  *  *  ' 

Features 

•  DUMP  s'lockxl  'Joi-aoia  and  t  NUif?C£0  Qfoohc 
(.^  c;..'ff  -.o  lOm  r»ii'e<  OJ^Ckiv  ona  E ASilv 

.    TVPESeTET}  -  orfjrioy  speciaflv  tlesigried  TEXT  fori  5 
OfXj  !C»>;S  On  v^xjr  [>(Ture    A  USr  SiCfW  NWiQ 

•  INOTEDIBlf  RESOLUnON  -  ollows  fC-dtcjAing  of 

detail  l:i  enlarged  Sf^ctions 

.    CXDNtROt.  BO*R0    tytig  toJ  omti  ocMeS  nto 

.    CONVERT  QChi'O  tile  (lymats  to  otiTet  piocty;' 
to  mots 

•  SMOOTH  itiose  lOQQeri  lines  wifn  tt^  omozing 
■"Obtimi/e' ' 

•  RIP  ple^J^eJ  la  iron-on  opDlicoiions 

•  SlRi*  cole  wyn  ytxj  DCMe 

•  REVBJSE  P<:ti.jtO  '0  rieanlive  ■  C)?C!P  ond  FRWIf- 
pictues 

AiNilj  lAAN*  MC>?F  aitAt  f CAIJft-S 
PROFf  SSIOIW.  r?f  SU  TS  ■  EASC  ond  FIW  to  USS 


ALL  AVAILABLE    FROM: 


iVtunlir 


joluttonsV.lunlir'iitOd 


PO  Bos  '.77 
Doetos  Ferrv.  New  Yak  :052?-ni77 

(«M)6M-M(!(i 


t^rtiun-IPinhilirroltt.  [;OMWDD[jnrD.in?QC  Comrnortsrffli^ii.Jn'.i^WrMhifif-.,  NtV^rnnOHM  c  Spr^r,j!K»*fl &ol Iware  PMINTMASTfHc  U'^-M"  rtVn lil  lC[)NFACTOMy c  IHet) Saiut«n4 Unfc^lpr]  0JUHnfliniMAK6«c  SalulHwiBUiilirniH'O 
•  CBILieUAnO  WAKI  n  *(jfH  .h  '.h.  -J  ..f  r*  *Uivf  "11  *Trt  MWSHItOM  *rtcf  liitlAIT  WA5I I  fl  at  *l '  .^-i ,  w  iri  -■■  rrr^Maqic  K^iwn  pfumNT  5H0P1 »^^^^^^^^^^^^^^^ 


DOUBLE  YOUR 
DISK  STORAGE 


With  The 


■  Change  Iho  device 
number  of  Ihe  dtsk 
drive  with  the  flip  o)  a 
switch. 


■  Reset  the  dri\/e 
only.  Ihe  cornpuler 
only,  ar  the  eniife 
sysiern, 


■  Double  your  dFSK  ■  Inslall  It  yourself 
storage  space  by  Each  unit  comes  with 
writina  on  the  bacl<  ol  a  thorough,  easy  lo 
your  disks  with  Ihe  Hip  understand  liluslratod 
of  a  switch.  manual    thai    makes 

insiailation  simpie. 

—  Ordering  Information  — 
(m  U.S.  Dollars) 

S3495  each  +  SSCK)  per  unii  shipping  S  handling 
Bulk  orders  of  5  or  more  unit;  S2a.95  &^ch  .f-  s  S.  h 

Orders  Irom  Cnnada  ft  Mexico  add  36.00 

All  omer  Foreinn  Qrdur$  add  S1000 
Ohio  ipsidants  add  551b  sales  lai. 

COD  Ordars  (call) 
SEND  CHECK  OnMONEVORDER  TO 

niCRo  msRicfiTion  s'jSTEns 

P.O.  SOX  tlli  ■  CELAVJARe   qhiO  J3':15  >  TEL  (61-1I524.J433 


NOW  GET  TRUE  DESCENDERS 
FOR  801.  1525,  003,  GP-100, 
HUSH  80  &  SIMILAR  PRINTERS 

from  the  Descender  ROM  People 


^t\\UM^:. 


ARTS 


SAMPLE 
ACTUAL  SIZE 

featuring:  '^V9^y 

pager 

•  True  dBBcsndttrs 

•  A  plsasing  altarnatlva  P&Qp  L 

•  Uniform  character  formation 

•  No  changa  In  graphic  capability 

•  No  Changs  In  BOftware  compatibility 

•  No  change  In  prlntar  operation 

•  North  American  standard  font 

•  Complete  Instructions 
■  Easy  installation 

•  No  Bolderlng 

$39.95  Cdn         $29.95  U.S. 

Onr.   Rtmdftnti   add    7V.  Prav    ^al«i   "^w 
Chfque,  Moriaif   Qrdtr  «    Vtifi    or    MairarCord 


WILANTA  ARTS 

16Sa  Sir  Monty's  Dr. 

Miasissauga,  Ontario 

L5N4J7 

1-416-858-9298 

Gft  a  Witanta  Descender  ROM  Today 

and  make  yout  old  fiightntars 
Just  a    font    memory  of  yesterday  I 


BEdTLES 


^■'   ALICE  YOUR  Dr 


Tint  t%  if 

VAXX. 
UICC 

r«mf 

inuc 


SsrflpMe 


RstKCfiAJlengi: 


in  oni:  Ol  (Jw  OlOSl  iilKilk-rtfiinji  ,ind  fun  fiKinvr^  oui 
\Qt  She  Corrtmodorc    No  iwo  £jnici  cvc(  atikf  ' 
L'p  io  5  pidycrSi  jr  4  (tmc 

\yf\\\\  Rock  OialSt^nge  Gfoup  Editor  you  *^J»"  n^dd 
\awf  l:>vont?  ufoun"^  'lilw  and  >JV'e  thtini  lo  yftur 
oun  d-lEJ  diik     LjUT  vvhtTl  Iht'  t'O'JkJ  '■'J'l>^*  y^'^ 
With  nwTt:  wniis  i^^\  Jdd  ihaii  to  >  our  dot  J  t)i>k 

tJvimple  You  choose  lO  pJjy  t^n;  Beetles  with 
55  *on£S  ID  pUy    Tl^c  pjO£fjim  chooicf  one  ol  ihc 
ovef  100  *on£j  jnd  pljcci  JS  <  icru-*  of  tiJ>rH*> 
pljjef  1  £Ui»5cs  4  Idler  m  ihe  sonfi.  il  (hsK  he 
u-irij  3  poiin  jnd  conljnuci  hu  luTii  till  he  ijucsscs 
■.vrong  Of  ioJ^'Ci  the  jcfig  fcf  j  5  ^jwjt!  Iionui 
FAST  M.4CM.lNe  COOe  P'FiOCFIAM 

Only   51-4.^5  +  \  1  SO  Postage 
Send  check  or  money  order  to: 

SoftPace  Software  Co, 

P.O.  BOX  788 
Brca,  CA.  92622-0788 

We  ship  same  day! 
SOLD  ON  DISK  ONLY 


N'ti^H"^  irciu  (34in  runL  ncicic  urnmiuniiu 
rojT  ji»:vi.  ;t.i;o  Let  sisf;  for  iioursolf  if 
It.  i^taTi't  onj;  or  Lliu  *jr-f3ctI.f::vL  ijnin<f?£ 
ijiit  r<tir  11^43  Clt-l.  •vilt:!"  Lwci  \v(^i:lc^ 
ijiiu  mill  i-taLur^iri  |{uc:t<  Uliiillciiiuu  <»r 
liuil  It!  Voif  r>Huii7^'t:  full  isroilit.  iin 
ttit:  a-^T;rit««l  (siln:!.  tr  ijim  ^virvJi  it*  i*^\'it 
Jliiiilf   ClmlK^nuu.   llct^V:^   LliiiL  fur*  <iri 


SpeedScript*  News 


S&ve  time  and  effort  with  oar  great 
C^4  productg,  inctudlDg  SpeedScript 
(SS)  add-ons  from  the  author  of 
Scripts  ave  and  SS  Curtomiaer.* 

/SPEEDGUIDE/  Video  Leam 

SS  qnickly  wHii  this  quality  how-to 
vIdeoUpe  by  invtnictlonal  media 
experts.  VHS/Beta.  S40  +  16  S&H. 

/WURDS/  Webster's  Upstart 
Ready  Dictionary  for  SpeedCheck.* 
Entered  by  freq,  117  +  13  SitH. 

/SPEEDPAK/  Add  alternate 
icreeni,  phrase  macros,  help,  ASCII 
converter,  encTyptlon,  mail  mer^, 
Dvorak  to  SS  3.x.  $17  +  $3  SfcH, 

/SPEEDMATE/  3.x  dstomlaer. 
Set /save  margin  defaults,  30+  print 
codes.  Print  preview  80  columns 
on  screen  at  once!  $17  +  $3  S&H. 

Speedy    User    Group   For  ss 

lovers.  Send  9A3E  for  free  details! 

UPSTART  PUBLISHING 

Dept.  G6A,  POB  22022 

Greensboro,  NC  27^20 

918/379-9732  for  MC/Vlsa  orders. 

US  funds.  Outsids  US/Can  add  $3 

per  disk/video,  NC  res.  add  5%  tax. 

*  Copyrighted  programs 

of  COMPUTE!  Publications  Inc. 

140    COMPurers  Ga^attg    November  1986 


(^DIGITAL  SOUND  SAMPLING^ 

NOW  FOR  VOUR  COMMODORE  64/ 1 28 

COMPLETE 
SAIVIPLER64 

SVSTEM 

ONLY 
$89.95 

READY  TO  USE 

INCLUDES 
tVllCROPHONE 

Record  any  sound  inio  memorv  and  replay  it 
instantiy  over  several  octaves,  ascending  or 
descending  scale,  echo,  reverb,  endless  looping. 
etc.  Many  professional  and  instructional  uses 
and  fun  for  tiobbvists. 

•  Sample  editing  capabilities 

•  Full  8  bit  ADC  and  DAC  conversion 

•  Powerful  sequencer  with  real  time  input 

•  Live  effects  menu  wiih  real  time  ecfvo.  reverb, 
digital  delay,  olc. 

•  Line  and  Mic  input,  tineoulput  and  feedback 
control 

DIGITAL  DRUM  BONUS! 

Get  the  COM-DRUtifl  Digital  Drum  Software  (or 
only  S14  95  (Reg  S29.95I  when  purchased  with 
the  Sampler  64 

•  Turns  Sampler  64  into  a  digital  drum  machine 

•  Real  time  and  step  seciuencer 

•  Polyphonic  sound 

•  Includes  Digitally  Recorded  Dfumkii  Samples 
and  pre-programmed  rhythms  to  get  you 

^    started  j 

''send  check  or  money  order  TODAY  TO^ 
MICRO  ARTS  PRODUCTS 

P.O.  Box  2522,  Dept.  CG 

Philadelphia,  PA  19147 

(215)336-1199 

lnciu>d«  &3  so  shipgjing  and  handtirig  PA  resKlenTs 
odd  6%  satB5  lai  Visa  and  Masier  Card  Accepted       J 


I*    LIONHEART 


BUSINESS  &  STATISTICAL  SOFTWARE 


PC/MS-DOS  {SV.  &  3V0,  MACINTOSH,  AMIGA 
ATARI  ST,  CMn2a,  CP/M,  APPLE  DOS  3,3 


Eifplanatory  books  with  professional  compiled 
software:  Ihe  new  standard  tor  statistical  use.  The 
influential  Seybold  Report  on  Prolessional  Com- 
puting has  this  to  say  about  Lion  heart  ...  our  sen- 
timental lavorite  because  ot  its  pragmatic  approach 
to  the  basic  statistical  concepts  The  thinking  is 
thatlhecomputermerelytaciiilalBsthecalculalions. 
the  Important  thing  is  lo  be  able  to  formulate  a 
problem  correctly  and  to  detemiine  what  typt;  ol 
analysis  will  be  most  valuable."  Let  Lionhearl  help 
you  get  ahead  of  Ihe  competition!  Spreadsheet 
compatible. 

BUSINESS  STATISTICS   S145 

EXPERIMEHTAL  STATISTICS 115 

MULTIVARIATE  ANALYSIS ISO 

EXPtORATORr  DATA  ANALYSIS 75 

STATISTICS  FOR  IrtARKETING 150 

QUALIiy  CONTflOL  &  INOUSTfilAL 
EXPERIIflENTS  145 

-  FORECASTING  AND  TIME-SERIES 145 

SALES  AND  MARKET  FORECASTING 145 

DECISION  AMALVSIS  TECHNIQUES 110 

LINEAR  S,  NON-LINEAR  PROGRAMMING  .  95 
PERT  &  CRITICAL  PATH  TECHNIQUES  . . ,  95 

-  OPTIMIZATION 110 


VISA.  MasterCard,  AMEX,  Check 


P.O.  Box  379,  ALBURG,  VT  05440 
(514)933-4918 


LEROY'S  CHEATSHEET 

Keyboard  Overlays 


$7.95 

each 


iplimiiO 


each 


■  !i»  - 


Ktiii^teskll 


PLASTIC 
LAMINATED 


For  your  COMMODORE  128 


For  your  COMMODORE  64 


Put  Your  Computer's  Commands  Where  They  Belong  -  And  Your  Manuals  On  The  Shelf. 

Have  you  ever  sat  at  your  computer  with  ttie  manual  in  your  lap  trying  to  find  an  elusive  command?  How  much 
time  have  you  lost  searching  through  manuals  to  refresh  your  memory  on  how  to  do  what  you  wanted?  Now 
you  have  a  way  to  end  that  frustration  -  Leroy's  Cheatsheets? 

Leroy's  Cheatsheets  help  you  get  into  your  program  right  away.  We  put  the  commands  right  at  your 
fingertips,  actual  keystrokes  are  in  bold  type,  variables  are  shown  in  /fa//cs.  Designed  by  software  experts,  our 
durable  plastic  laminated  overlays  are  comprehensive  reference  aids  which  document  a  product  or  system 
completely.  Now  use  your  software  more  easily  and  more  effectively.  With  Leroy's  Cheatsheets  you'll  never 
have  to  hunt  for  a  program  command  again!!!  seoneiowtormaemginformaiion 


SOFTWARE 


The  Problem  Solver 

EQUIPMENT  STAND       syuroy 


DISCOUNT  SOFTWARE 

&  FREE  CHEATSHEET 

We  carry  a  complete  line  of  software  at 
competitive  priues.  PLUS  -  on  any 
software  package  of  $25.00  or  more  you 
get  a  FREE  Leroy's  Cheatsheet^of 
your  choice!  GALL  or  WRITE  TODAY  for 
prices. 


$ 


<«* 


[\^ade  of  sturdy  vinyl  coated  steel-strong  enough  for  any  computer 
equipment.  This  equipment  stand  will  help  you  organize  your  system. 
With  this  unique  construction,  cables  are  never  in  the  wrong  place,  switches 
are  more  accessable  and  your  equipment  stays  cooler.  The  problem 
Solver  Equipment  stand  was  specially  designed  for  Commodore 
computers  128  &  64.    Keeps  your  monitor  at  eye  level    (Great  for  printers . 

too) .  Sfi[?  bolow  fDf  ordofing  inforrnalion. 


Order  Now  and  Save  ...    Monev,  Time  and  Frustration 


COMMODORE  1 28         $7.95  ea 

Ptease  send  me  thetolbwinq  LEHOY'S  CHEATSHEETS  lor 

the  comnrKxlOfe  1 23  for  only  7.95  each  plus  shipping . 


DIE -CUT 


I  1  Basic  7.0 

I  Blanks  (3-NOT  laminated) 

U  Data  Iwlanager  128 

[  I  Disk  1 571 

D  Easy  Script 

I  I  Elite 

"I  Fleet  system  2  &  3 
Flight  Simulator  2 


For  The  Beginner 
Multiplan12e 
Paperback  Writer 
Paperclip  128 
Superbase  1 28 
Superscript  128 
Wordpro128 
Word  Writer  128 


fBBE-  Keyboard  extender  (each  order) 


COMMODORE  64   $3.95  63 

Plaose  sertd  nw  the  (oNowing  LEROVS  CHEATSHEETS  lor  the 
COMMODORE  64  Iw  only  S3  95  oacti  plus  shipping. 


CUT-OUT-YOURSELFON 

Basic  2.0 

Blanks  (3M0T  tamlnalod) 

Data  Manager 

Disk  1541 
Doodle 
Easyscript 
Elite 

Fleetsystem  2 
Flight  Simulator  2 
For  The  Beginner 


DOTTED  LINES 

I  1  GEOS 

D  Multiplan 
D  Newsroom 
n  Paperback  Writer 
n  Paperclip 
n  Sky  Travel 
IJ  Speedscript 
□  SuperbasB64 
D  Superscript  64 
n  Word  Writer 


Also  fits  the  COMMODORE  64C 


gai11 


Phono  orders  welcome  HOURS:  7:30  AM  ■  5  PM  Eastern  Time  Monday  thru  Friday 


Name 


r  I    please  sond  ma 
Equipment  tttanda 
lof  only  S19.SS  each 
plus  shipping. 


HOW  TO  OnOER: 

^   Send  personal 
checK.  money  order  or 
Maslsr  Card /VISA  card 

infofnialton. 


SHIPPtNO: 

•  Leroy's  Cheatsheets - 
SI, 00    pel  otder 
{Foreign  Ordera  S3.00 ) 

»  EqulpmemStand 
S3.B0  each  Co.nl  U.S. 

Alaska,  Hawaii 
No  fomlgn  orderA 


i  Add  6% 
Pennsyhfama 


TAXE3: 
loles  (indude  shipping)  for 
f&sidents  wify) 


Address 


T2\   NoswchargaforVisaorMaslefcard  U.S.  FUNDS  ONLY    NOC.O.D 

D  VISA       :     MASTERCARD        _  PAYMENT  ENCLOSED 

{check  or  money  order) 


State Zip_ 


CHEATSHEET  PRODUCTS,  INC.     P.O.  Box  111368  Pittsburgh,  PA.   15238  (412)  781-1551 


COMMODORE  Miss  rosistB  rod  tradamarii  ol  Commobwe  Elearonies.  Lid.  COWMOOORE  128  is  a  Uademafk  ol  CommodorB  Electronics.  Ltd 


Classified 


SOFTWARE 


FREE  SOFTWARE  for  C54,  CI  28,  IBM,  &  CPM 
Send  SASA  (or  irio  (specify  computer)  to; 
PUBLIC  DOMAIN  USERS  GROUf, 
PO  Box  1443- A2,  Orange  Park,  Fl,  32067 

C64  FINEST  PUHLIC  DOMAIN  PROGRAMS 
•On  Disk*  most  $1.50  'On  Disk  free  list 
You  pick  the  programs  you  want!!! 
JLH  Co.,  Dept  G,  Box  67021,  Topeka,  KS  66607 

FREE  MEMBERSHIP  IN  SOFTWARE  CLUB. 

Top  British  C64  programs.  Cataloj;  and 
reviews  (no  strings).  ARROW  EXPRESS, 
Box  SO.-i  Cll,  Rossland,  UC  VOG  1Y0 

VIDEO  TITLE  MAKER  .ind  colorful,  eye- 
catching  in-slore  business  advertising 
messagfs  and  special  effects  generator 
$24.95  (C64  Disk):  MicroAds,  145  East 
Normatt  Dr.,  Palatin,  11.  60067 

$$  WIN  WITH  THOROUGHBRED  HARNESS  & 
Greyhound  handicapping  software:  $29.95, 
Enhanced:  $49,95,  For  most  computers. 
Free  info.  Software  Exchange,  Box  5382  CG, 
W,  DIoomfielii,  MI  48031.  (313)  626-720fi 


Pro  Coach© 

A  FOOTBALL  STRATEGY 

GAME 
A  simple  bul  not  simple  minded  game 
wrilten  exclinlvety  (ot  128™  users    Matcfi 
wits  with  the  computer  or  a  Inend  Enperi- 
ence  the  intensily  of  a  real  game  as  lime 
runs  oul.  You  call  the  plays  You  take  the 
chances.  Send  check  or  money  order  to: 
OmniaotI  Associates 
P  O   Box  2294,  Orlando,  FL  32802 

$19,95  (tor  cassette  version  $24.95) 
(Florida  residents  add  5%  sales  tax) 


DFC-DISKETTE  FILE  COPY,  varslon  4,0 

Convenient  File  utility  for  C64. 

No  ropy  protect.  Now  with  support  for 

SFD  1001,  8250,  &  1571,  Still  supports 

1541,  4040,  2031,  &  8050.  (Not  for 

protected  disks.)  ideal  for  IEEE  4SS  & 

otiier  interfaces.  Put  the  files  you  want 

on  the  diskettes  you  want,  $12.95. 

Or  get  a  demo  disk  with  four  uses  per  copy, 

S4.95.  California  orders  must  add  sales  tax. 

No  credit  cards  or  COD.  Prices  include 

postage  in  Continental  U.S. 

Layton  Berri'  Software,  (415)  284-7255. 

573  Merriewood  Dr.,  Lafayette,  CA  94549 

MUTUAL  FUND  PROSPECTOR  for  C64-$49.95 

Be  your  own  investment  advisor. 
Send  SASE  for  infom^ation.  Aspen  Glen 
Software,  878  Jackman  St.,  Suite  157, 
El  Cajon,  CA  92020  (619)  447-5999 

C6'l  lUAN-MORTGAGH  CALCULATOR  DISK 
With  Home  Inv,  Atphabetizer  ii  Cataloger 
Send  $12.95  Cheek  or  M,0.  to: 
WOCKENFUSS,  3009  Illinois  Avenue, 
Baltimore,  MD  21227 

5  NEW  BIBLE  PROGRAMS  for  Comm  64/128: 
Word  I'ind,  Trivia,  Worship,  more!  All 
onlv  $29.95  ppd.  Great  gift!  D.B.  Software, 
P.O.  Box  4608,  Riverside,  CA  92514 
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FREE  CATALOG  ""* 

Exciting  programs  for  j-our  C64  or  CI  28. 
Games,  Utilities,  Personal,  Creative! 
Write  to:  M-Ware,  22704  Ventura  Blvd. 
itl225.  Woodland  Hills,  CA  91364 

25  ENHANCED  PD  PROGRAMS  FOR 

SMALL  BUSINESS 

Includes:  Bookkeeper,  Inventory,  Invoicer,  Bus 

Analysis  Calc,  Employer's  Quarterly  Tax,  Label 

Maker,  Scheduler,  Rent  or  Buy,  Sales  Growth, 

Depreciation.  Also  DBase,  WProcsr,  Col  Cak  & 

other  useful  programs. 

Disk  for  C64;  $20  ppd 

GR  ENTERPRISES,  P,0,  Box  240252 

Charlotte.  NC  28224-0252:  (704)  553-1942 

*"WE  HAVE  THE  lOWEST  RENTAL  PRICES— 
Guaranteed.  Call  or  write  for  more  info. 
Pioneer  Rental,  P.O.  Box  54,  945  Dartmouth 
Ave.,  Lovelock,  NV  S9419  (702)  273-2781 

FREE  MEMBERSHIP  AMD  CATALOG  -  C64 

All  public  domain  disks,  $2  each! 

Soft  Share,  24365  San  Fernando  Rd.  «154 

Newhall,  CA  91321      SASE  please 

CONNECT  4,  A  3-D  TIC-TAC-TOE  GAME  FREE 
when  you  ask  for  your  free  Commodore 
Software  Catalog.  Panther  Software, 
5425-M  Albemarle,  Charlotte,  NC  28212 

C64/128  GRAPHICS  DISK  -  includes  CAD 
system,  2/3D  function  plotters,  fractal 
graphics,  MOlRE/abstrart  art,  simulations, 
uhlities,  printer  routines.  ONLY  S14.95 
A   Lfish.  3553  Sawtetk-  nF,  L.A„  CA  90066 

100  PHINTSHOP™  GRAPHICS  for  the  C64 

S8,00  +  S2,00  p/h-"Double  Sided  Disk" 

To;  J,A.H,  COMMUNICATIONS 

1452  Santa  Fe  Ave.,  Long  Beach,  CA  90813 

PRO  FOOTBALL  ANALYST  BEAT  THE  POINT 
SPREAD!  Only  5  min  per  week  &  your  local 
newspaper  is  all  it  takes  to  find  hidden  overlays 
in  the  betting  line.  lA'inning  season 
GUARANTEED!  IBM/C64/TI99-$34,95  (■4-$4,5S 
s/h)  ORDER  NOW!  l-e00-341-195H  ex  77.  Mail 
Orders:  RIDGE,  170  Broadwav  B201C,  NVC, 
NY  10038,  Catalog 

DARKSTAR BBS  V3.0  $49.95  US 

Mtitti^Baixl  MiiltiTansler  MulliDtM.  Color  Grsptucs  or 
ASCII  WOites.  BiitlBlins  *  Sat-BtilleliiiS.  All  Afacfrine  Limine 

will}  ISIO  File  tfiiagsmeni  loi  LigMms  SsemI'" 

tftiSiQi  CafeoonM  BBS  Jeii  CamtDinis  s  Coioa  sie  Usei 

tklimtle  Allctiiug  Casmmijilion  m  Rsllecl  Your  T/ieme'" 

Cfcia  Messasos  Ailil  Users.  CK  wririo  ON-LINE'" 

Dirkrcim  mill  28.imByle  Bultm  ALSO  mLUBfO'" 

DMKSTM  SrsreUS  S0FTWM£24KrB8S  1416)  ^45  6788 

1 13  mefvBOCIs  m .  Urn  r  95,  Bon  Mills.  Onl .  Cmaii  MSA  2RS 


SEA  WAR  """■ 

Fight  for  WORLD-DOMINATION  of  the 
seas  in  this  intense  action -strategy 
naval  simulation  for  two  players. 
Features  strategic  placement  of  ships 
and  mines;  also  an  enlarged  RGHTING 
SCREEN  with  arcade-like  graphics.  For 
the  C64/128  in  64  mode.  For  your  copy 
on  disk  send  $14,95  to:  |eff  Babuschak, 
365  Tilden  St.,  Seward,  PA  15954 

RENT  SOFTWARE  WITH  OPTION  TO  BUY, 

Lowest  prices  w'ith  no  membership  fee. 
lOO's  of  brand  name  programs. 
Send  SI, 01)  for  20  page  catalog  to: 
Cents ibie  Software 
P,0.  Box  263 
Stcvensville,  Ml  49127 
(616)  465-6632 

INEXPENSIVE  C64/128  ASTROIDGY,  Ten  plus 
programs  from  $7.95  to  $37.95,  All  print  fast 
hard  copy  FREE  DETAILS.  HETTIGER'S,  315 
Harmony  Ct.,  B,  San  Antonio,  TX  78217 

MUST  games  for  C64/128  owners!  Ijs  Vegas, 
.Monopoly,  Songs  &  Sounds,  Brain  Game.  Each 
$9,93,  alf  four  $35,95  ch/mo  to:  DCS,  2254 
Pacific.  Long  Beach,  CA  90806,  (213)  595-0899 

RULE  MASTER  128.  Learn  about  expert 
systems.  BASIC  7.0,  requires  80  column 
monitor.  Send  519.95  to  John  Davis, 
1827  Tarbert  Dr.,  Car}-,  NC  27S1I 


HARDWARE 


C64/128  and  VCR  STEREO  AMPLIRER 
Great  stereo  sound  $59,  CI 28  80  char  cable 
[works  w/reg  monitor)  $12.  Fa&t  load  carls  from 
vour  prog  -  send  disk  +  $29.  UNITED 
RESEARCH,  7723  Rocking  Horse  Ln,  Boeme,  TX 
78006 


MISCELLANEOUS 


Newl  Bulletin  Board  Listlngsl 
Tut  your  MODEM  to  good  use  with  the  most 
up-to-date  NATIONWIDE  !JBS  ILsting.  Send 
$3,75  to  C]  Innovations,  Dept,  C2,  P.O.  Box  6, 
Gamerville,  NY  10923 

MAKE  MONEY  WITH  YOUR  COMPUTER! 
lA^am  ways  of  putting  your  computer  to  work 
for  you.  Details:  STEWIL  Enterprises, 
Po'  Box  1388,  Sierra  Vista,  AZ  85636 


COMPUTEI's  Qazene  Classified  is  a  low-cost  way  to  tell  over  275,000 
microcomputer  owners  about  your  product  or  service. 

Rfltei:  S25  [N'r  llnr.  niinimuni  tii  four  )l^t-^.  Knv  vt  jIL  ai  ihir  iirsl  )ini-  T,eT  in  capital  letters  at  no  rharse.  Add  S15 
}MT  line  for  Iwldface  words,  or  SSO  for  ihe  eniin*  ad  iet  in  Iwldtati-  Uny  ituniber  of  )ine*,)  Inquiru  jbour  d^play 

T.ltL'S. 

Tarms:  rri'n,u'nrn>nt  \\  rpquired.  Check,  money  erdrr,  Ami-rlcan  tiipri'*."!.  Visa,  tir  MasterCard  Is  jccenied.  Make 

.  h.-i-l,,  iMv.it'l.-  I..  [.-ClSlPUTEf  I'uWlcalionv 
Form;  A^l..  ,trr  Kut-ji-ct  to  puh)iitier'5  jpprtjvjl  and  must  tK'  t'llher  tvfHHi  of  U-gifilv  pnntt-d-  Ont  ]in*.^  *i^ua)i  40 

It^ttt'r^  ,inii  -ipiiL'^'s  between  words.  Pleise  undi-'rline  word*  to  hie  set  in  boldl,xve, 
QenerBl  Iniormationt  Advertisers  usine  |M>st  office  l>f»i  numl>efs  in  Ihetr  ads  must  supply  pemianent  addn^ss  And 

1i'][?phone  numben..  Carders  will  not  pe  acknowledged.  Ad  witl  appear  in  neM  availabte  issue  afler  receipt 
Ctosirig:  10th  of  the  third  month  preceding  cover  dale  fe.t,  June  isiue  closes  .March  10th).  Send  order  and 

remittance  to:  Harri'  Blaij,  Classified  Manager.  COMPLTi;!s  Caieile.  P.O.  B«s  5406,  Creeasbore,  NC  27403.  To 

place  an  .id  bj'phci'ne,  call  Hany  Blair  at  {91S)  275-9809. 
Notice;  COMPLTL!  Publkations  cannot  In*  responsible  for  afters  or  cKdm^i  of  advE-rtisers,  btJl  will  iittempl  to  screon 

<iut  misleading  or  questionable  c^jpy. 


A  Printer  For 
All  Reasons 

Search  For  The  Best 

High  Quality  Graphic  Printer 

The  ResullB  Are  In  We  ran  many  printers  through 
our  battery  of  tests  and  this  one  came  out  first  in  its 
class.  Our  SP-1000.  built  by  Seiko  is  a  100  ctiaracters 
per  second.  {12  horizontal  by  9  vertical  matrix),  full  bi- 
directional, logic  seeking,  true  descender  printer.  The 
character  matrix  in  NLQ  {Near  Letter  Quality)  mode  is 
a  very  dense  24  {horizontal)  by  18  (vertical). 

Features  That  Won't  Quit    With  the  SP-iOOO  your 
computer  can  now  print  40,  48,  68,  80.  96,  or  136 
characters  per  line.  You  can  print  in  scores  of  style 
variations.  You  not  only  have  standard  Pica,  Elite, 
Condensed  and  Italics,  but  also  true  Superscripts  and 
Subscripts.  Use  bold,  or  ;/a//cs  to  make  the  words 
stand  out.  Or.  if  you  wish  to  be  even  more  emphatic. 
underline  the  words.  You  can  combine  many  modes 
and  styles  to  make  the  variation  almost  endless. 

Forms?  YesI  Your  Letterhead?  Of  Coursel 

The  tractors  are  adjustable  from  4  to  10  inches.  You 
can  also  use  single  sheets,  plain  typing  paper,  your 
letterhead,  short  memo  forms,  labels,  whatever  you 
choose  Any  size  to  10"  in  width.  It  will  even  load  your 
paper  automatically  Multiple  copies?  Absolutely'  Use 
forms  up  to  3  thick  Spread  sheets  with  many 
columns?  Just  go  to  condensed  mode  printing  and 
print  a  full  136  columns  wide  all  on  a  standard  8V/' 
wide  page.  Forget  expensive  wide-carriage  printers 
and  having  to  change  to  wide  carriage  paper. 

An  Extra  Long  Life    (2.5  million  character)  ribbon 
cartridge  is  only  S1 1  00.  Order  M2001 .  You  need 
absolutely  nothing  else  to  start  printing— just  add 
paper  (single  sheet  or  tanfold  tractor) 


The  warranty  has  now  been  extended  to  2  years  and 
service  centers  are  located  nationwide  for  your 
convenience 

The  Bottom  Line: 

Commodore  C-64  &  C-128.  Order  S2200.  graphics 

interface  &  cable  built  in.  $169.95 
IBM-PC  and  compatibles.  Order  *t2100,  $189.95 

plus  B'  shielded  cable  41103,  $16.95 
Apple  lie  or  Macintosh,  Order  #2300.  $194.95 

with  cable,  specify  computer 
Standard  Parallel  with  36  pin  Centronics  connector. 

Order  n2A00.  $189.95  no  cable 
Standard  Serial  with  RS-232  (DB-25)  Connector, 

Order  #2500,  $189.95  no  cable 
Be  sure  to  specify  ttie  order  #  for  the  correct  version 
printer  designed  for  your  computer. 

Interfaces  and  cables  for  other  computers. 
Call  805/987-2454  for  details. 

Shipping  in  cont.  US  is  $10.00,  UPS  Blue  is  S22.00 


Affordable  Letter 
Quality 

Ftnallv.  for  the  imall  penonal  compucer  owner  there  Is  an  affordaDte  true  letter 
Quality  printer,  This  superti  Daisy  wheel  Is  man ufacf  urea  tty  Silver  Reed  and  has  a 
verv  simple  and  reliable  mechanism.  It  print!  at  10  cps  and  Has  virtually  all  the 
features  of  Its  larijer  counterparts  Inclufllno:  Pold,  underlining,  superscript. 
suBscrlpt  and  dot  graphics  mode.  The  print  heM  1;  loalc  seeking  and  It  uses  hoth 

carDon  film  ana  nylon  rlBBons  plus 
96  cnjracter  Drintwheels  avaiiaoie 
evcrvwhere.  we  now  naye  this 
aval  lap  le  In  a  Commodore  ver- 
sion, the  Hlte-5  CD  wnlcn 
has  Potti  Commooore  con- 
„„„  ,|„|  nector  and  cable  ptui  a 

Centronics   parallel   In. 
put  for  other  com- 
puters. This  is  truly 
a   remarioble 
value,    prlcea 
at  less  than  a 
aot  matrix. 
Limited 
quantity. 
at  your 
!  order 

'  now. 


ELITE-5   $171.95 
Ortler  M805 


ELITE-5D   S1Bfl.95 

Order  mbob 


APHOSPAND-64 '"  Giviis  youi  Commodore  64  or  128  lull  ox- 
pandaljility!  This  superbly  uesignep  exp<insion  module  plugs  into  the  expan- 
sion port  S  gives  you  4  swrlchatoie  [singly  or  in  any  combirtation)  expansion 
connectors  -  plus  luse  protection  -  plus  a  reset  button!  Before  you  buy  an 
expander,  bo  sure  that  it  tias  a  luse  to  proloci  your  computer  and  ttial  you 
can  nclivalo  your  caiindges  in  ANY  cotnb'nalion  anowed  by  the  carindgos 

NOW  ONLY  $29.95 

Commodore  Interfaces  and  Cables 

Cardprint  G-WIZ  Printer  Interface  #1 1 08 $46.95 

Cardprint  B/PS  (wit fiout  Graphics)  #1 105 $35.95 

AmlgaPrinterCable(6ft)i«f3040-6MF $17.95 

Amiga  Printer  Catile  (10  ft)  #3040-1 OMF $21.95 

Commodore  6  Pin  Serial  Cable  (5  ft)  #3006-5MM...$  6.95 
Commodore  6  Pin  Serial  Cable  [8  ft)  (C3006-8MM...$  8.95 

Add  Slllpplne  Pn  118m-  sa.oa  Com.  US.  19,00  CAN.  PR  Hi,  AK,  APO,  UPS  Bli/a 


ORDERING  INFORMATION     California  residents  add 

6%  lax  All  puces  are  cash  prices  -  VISA  and  MC  add  3°.'o  to 
total  We  ship  ttie  nent  business  day  on  money  orders, 
cashier  s  checks,  and  charge  cards  A  i4-day  clearing 
period  IS  required  tor  ctiecks  Prices  subject  lo  change  — 
CALL  Dealer  inquiries  invited 

For  information  call  B05/987-2454 

TO  ORDER  CALL  TOLL  FREE 

1  (800)  962-5800  -  USA 

1  (BOO)  962-3800  -  Calif 
Or  send  order  to: 


(B-8  PST) 


1071-A  Avenida  Acaso.  Camanllo.  CA  93010 
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From  Origin,  creators  of  the  Ultima^"  series, 

IS      comes  a  new  dimension  in  fantasy  role-playing 


^^^ 


'. '.  • ' ;»; 


THE  ORB  OF  CELESTIAL  HARMONY 

A  danger-filled  adventure  . 
through  a  complex  and      ' 
colorful  Oriental  world  of 
magiCf  mysticism  artd  intrigue. 
^      By  Greg  Malone. 


'iV 


^  -^  ^  Available  on  Apple' 

oebius,  the 
fabled  deity  of  the 
island  kingdom 
of  Khantun,  has 
chosen  you,  his 
'^  disciple,  to  recover 
the  stolen  Orb  from  the  renegade 
Warlord  and  prevent  the  destruc- 
tion of  the  universe. 

You  will  journey  through  the     

ascending  planes  of  Earth,  Water,  Air  and  Fire,  At  each 
level  your  challenges  increase  in  difficulty,  demanding 
greater  courage  and  cunning.  All  of  your  martial  arts 
skills  will  be  required  to  survive  the  ninja-like  assassins 
who  seek  to  foil  your  quest.  Sword-wielding  rebel 
guards  will  test  your  blade  every  step  of  the  way.  And 
watch  out  for  wild  beasts  that  stalk  the  forests! 

Local  villagers  can  help,  but  beware— the  wrong 
approach  will  frighten  them  away,  leaving  you  in  a 
world  where  starvation  looms  ever-present.  Wise  use 
I!      of  magical  charms,  prayers  and  fireballs  is  essential  in 
reaching  the  final  confrontation  with  the  treacherous 
f'-^      Warlord— where  victory  brings  recovery  of  the  long- 
sought  Orb  of  Celestial  Harmony.  Good  luck! 

IsysTens  mc.  /340  HARVEY  ROAD,  MANCHESTER,  NH  03103  (603)  644-3360 


ULTIMA  m™  takes  vou  on 
an  incredible  fantasy  role- 
playing  Journey  IhrougK 
monster-plagued  Sosarla  in 
search  of  the  elusive  Exodus. 


ULTIMA  IV^"  is  the  lorg-„ 
awaited  sequel  to  Ultima^" 
III.  The  Quest  ol  th(>  Avatai 
is  a  quest  to  the  final 
fro  n  Her— the  self. 


AUTODUEL^"  is  a  futuristic, 
fast-paced  strategy  role- 
playing  game  where  the 
right  of  way  goes  to  the 
biggest  guns. 


Ultima  li  a  trademark  of  Richard  Gatriotl/MtHtblus  Is  a  trademark  of  Greg  Malone 

AuloDuel  and  Ogie  are  trademarks  «t  Steve  J»ckHm/Apple  Is  a  trademark  at  Apple  Computer  Inc. 


OGRE^"  is  a  strategy  game 
fought  on  the  nuclear  bat- 
tleHeld  of  tomorrow  as  an 
inhuman  juggernaut  Cyber- 
tank  battles  conventional 
forces. 

Author*  wantsd. 
CaU  n«  today. 
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CHYSTAl  COMPUTER  INC. 

InMithrgon  t  5  t/.?i.l.7667 
OuruaV  Mi(h,f,on  ISOO  ?j5. 7,116 


INGRAM  CANADA  LTD 

).. 516-738-1700 


Only  The 
Name  Is  New 
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The  professional, 
full-feafurecf  software 
line  from  Digital  Solutions 
is  now  called  Pocket 
Software. 

Pocket  Writer  128/64. 
Pocket  Filer  128/64. 
Pocket  Planner  128/64. 
The  names  are  new,  but 
this  super  software  is  still 
the  same. 

From  now  on,  when  you 
hear  the  word  Pocket,  it 
means  software  that's 
futi-featured,  handy  and 
easy  to  use. 

Pocket  Software  ot  prices 
ihot  won't  pick  your 
pocket. 


^r128 


Serious  software 
that's  simple  to  use. 


You  wont  the  very  bost  software  you  can  find  for  your 
Camrtiodore  128  or  64,  right? 

You  want  inlegroted  software  —  word  processing, 
dotabose  ana  spreadsheet  opplications  —  ot  a  sensible 
price.  8ul,  you  also  want  top-of-fhe-line  features. 
Well,  our  Pocket  128/64  software  goes  one  better. 
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or  04;y6(j'll  find  oil  (he  features  you 
|on  imagine . . .  ond  (hen  some.  And  Pocket  128/64  is  so 
|iBasy  to  use,  you  won't  even  need  the  reference  guide, 
•^On-screen  and  in  memory  instructions  will  have  you  up 
and  running  in  less  than  30  minutes,  even  if  you've  never 
used  a  computer  before. 

The  price?  It's  as  low  as  you'd  expect  for  a  line  of 
software  called  'Pocket'.  Suggested  Refoii  Price  for  the  64 
softwore  is  $39.95  (U.S.)  and  S49.95  (U.S.)  for  the  128. 
,.Any  of  the  64  products  may  be  upgraded  to  their  1 28 
Iversion  for  S15.00  (U.S.)  +  S3. 00  shipping  and 
'•handling.  (Available  to  registered  owners  from  Digital 
Solutions  Inc.  only.) 

Pocket  Writer  128  or  64,  Pocket  Planner  128  or  64  and 
Pocket  Filer  128  or  64 . . .  Solutions  o(  sensible  prices 
from  Digital  Solutions  Inc. 

International  &  Distributor  enquiries  to; 

/////  Digital 


30  Wertheim  Court,  Unft  2 
Richmond  Hi!!,  Ontario 
CanodaL'tBlB9 
telephone  (416)  731-6775 


Pocket  Writer  128  ond  64  ore  now  avaihbk  in  Frencfi. 


